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No. 16.— AN ACT ESTABLISHING A STATE SUPERINTEN- 
DENT OF AGRICULTURAL AFFAIRS. 

It is hereby enacted by the General Assembly o^ the State of 
Vermont : 

Sec. 1. The governor of the state is hereby authorized and di- 
rected to appoint, by and with the consent of the senate, one person 
who shall be state superintendent of agricultural affairs, and who 
shall devote his whole time to promoting the highest agricultural in- 
terests of the state, and who shall hold his office for two years or 
until a new appointment is made. 

Sec. 2. The state superintendent of agricultural affairs shall, so 
far as practicable, visit each town in the state and hold public agri- 
cultural meetings therein, and procure reports thereof which reports 
he shall, as far as may be, cause to be published in newspapers 
printed in the state. 

Sec. 3. The state superintendent of agricultural affaii's shall re- 
ceive a salary of fourteen hundred dollars per year and his official 
expenses, but the whole amount paid by the stete under this act, 
including printing, shall not exceed twenty-five hundred dollars an- 
nually. 

Seo. 4. All acts and parts of acts establishing a state board of 
agriculture, and amendments thereto, and all acts inconsistent with 
this act, are hereby repealed. 

Sec. 5. This act to take effectr from its passage. 
. Approved November, 26, 1878. 
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To His Excellency^ Redpikld Proctor, 

Governor of Vermont: 

Sir : — ^Although not reqtiired by the law under which I have pur- 
sued my labors, nor directed by Your Excellency to make any offi- 
cial report of my work as superintendent of agricultural affairs, I 
have deemed it best both for the cause of agriculture itself, as well 
as that Vermont should keep in line with her sister states in this 
regard, so to do, and do therefore respectfully submit the following 
report : 

The character of the work as will be exhibited in these pages will 
be seen not to differ materially from the work heretofore performed 
by the several boards of agriculture. Indeed, I could not hope to 
improve much upon the plan adopted by them in carrying on the 
work so auspiciously begun and feithfuUy pursued as a rule, and 
which had received so many commendations from the friends of the 
cause in other states. 

It was well known by nearly all the friends of agriculture and its 
most zealous promoters that I was an ardent supporter of the plan 
first pursued by the state in its endeavors to promote the cause by 
a board of competent men representing, as far as practicable, the 
different localities in the state as well as the varipus departments 
and diversified forips of this great and growing industry. And that 
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having watched, with increasing interest year by year, since the or- 
ganization of the first board in 1872 and noting, as I thought, a won- 
derful impetus being given to the cause through the faithful and eflfil- 
cient labors of the men engaged in the work, it should have been no 
wonder that I very much doubted the expediency of such a change 
of policy for the future as should place the arduous task in the hands 
of any one man be he ever so able or worthy. And much more 
when notified that you had called me to the labor. I was quite 
ready to exclaim " Who is sufficient for these things f The cause of 
this was chiefly, aside from my own keenly-felt inability, from the 
somewhat wide-spread feeling antagonistic to the idea that the state 
should do anything whatever to encourage agriculture. I had met 
this sentiment in my previous laj^ors as a member of the board of 
agriculture, and deplored it, and was of the opinion that there was 
much work to be done through discussion and study and such addi- 
tional means as the enlightened wisdom of an intelligent body of 
men might devise. 

I may take occasion in another part of this report to discuss this 
phase of the subject, but not here and now. Suffice it to say, I was 
led to undertake the work, with what result let this report and my 
labors in nearly one hundred and fifty towns of our state be passed 
upon by the enlightened judgment and rare good sense of the people 
of 'Vermont The law under which I have labored provided that I 
should as far as practicable visit all the towns in the state. The 
aim has been to approximate to this, but the season for holding meet- 
ings being confined to the fall, winter, and part of the spring months, 
not quite as many towns have been visited as have called for meet- 
ings, not to speak of those that have needed meetings but have not 
invited the superintendent. In addition to this kind of work, I have 
considered it in the line of my duty to respond to invitations to 
speak at feirs and festivals where the people were assembled, and 
where the subject of improved agiiculture or any of its subsidiaiy 
interests was proper to be discussed. 

Soon after my appointment I received a letter from President 
Buckham of the university of Vermont and state agricultural college 
to the effect that the ooUege proposed to do some work among the 
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people by way of lectui*es from scientific gentlemen connected with 
it, or linger its direction, and expressing a wish that we might co- 
operate by way of joint labors in the holding of meetings. I con- 
sented to make the trial, and as far as I could judge it was a wise 
arrangement, as the people seemed much interested in the addresses 
of Prof. W. O. Atwater and Dr. Noah Cressy upon their special top- 
ics of Fertilization and Veterinary Science, while they are always 
ready to listen to the scholarly productions of Prof. G. H. Perkins, 
and President Buckham. The two latter gentlemen will have articles 
in this report. Prof. Perkins' article upon Internal Parasites, having 
been prepared "with great care, needed to be illustrated by cuts which, 
at an expense of $30, 1 thought it wise for me to incur — ^that being 
the condition upon which I could obtain ii 

The college has employed Dr. Cressy and Prof. Atwater in the 
giving of lectures at Burhngton, and in writing articles for pubHca- 
tion in the newspapers, the results of which are now before the peo- 
ple. Under its auspices, also, a system of giving prizes to young 
farmers in Vermont who will contend for the same in the growing of 
com and potatoes, has this year been inaugurated, which insures 
much painstaking labor on the part of^ the college, and much prom- 
ise of good, we believe, to that class of our people whose interest 
and welfare should be near the heart of every Vermonter. I trust 
the result of this experiment will be so satisfactory and full of prom- 
ise as to be repsated upon a larger scale. It is the boys and girls of 
Vermont that we should interest and educate into a love of nature 
her boundless stores and wonderful laws, if we would hold them to 
the farm and the fireside. 

In addition to the co-operation received from the college, I desire 
to bear testimony to the general friendly assistance and courtesy 
tendered me upon all occasions by the officers of the state agricul- 
tural society, dairymen's association, and especially from those gen- 
tlemen who have formerly been members of some one of the boards 
of agriculture. They have not hesitated when opportunity pre- 
st^nted to aid me in every possible way, realizing the many obstacles 
in my pathway, and evincing by their sympathy and support that 
tlie cause was greater than the man or the means used to promote 
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it. I am under special obligation to many of them for their contri- 
bution of articles for this report, especially to Prof. H. M. Seely, form 
er Sec* of the Boai-d of Agriculture, and also to Dr. H. A. Cutting, 
state geologist, and Prof. Peter Collier, department chemist at Wash 
ington, for their able articles herewith presented. These gentlemen 
of whom I speak, with the exception of Dr. Collier, are still among 
us as representative men in their particular fields of observation and 
labor, studying and experimenting, to know mere than is now known 
touching the possibilities of agriculture. 

I found, after commencing my labors, that in order to comply with 
another provision of the law — viz, to so far as practicable give an 
account of my meetings through the papers of the state — ^I should 
need an assistant as a reporter and general aid. I was able to secuie 
the services of Mr. O. M. Tinkham of Pomfret, a practical farmer 
and agricultural editor of the Green Mountain Freeman. As a ready 
reporter and easy speaker, together with his natural conservatism, he 
has rendered me valuable assistance. 

T have also employed Mr. J. W. Sanborn, superintendent of the 
college farm at Hanover, N. H., at quite a number of meetings with 
great success, profit and acceptance to our people. Mr. Sanborn is 
fast gaining for himself a national reputation as an intensely pra^ 
tical man. He takes nothing for granted but always insists on the 
reasons and the proofs. His talks to the fanners are very accepta- 
ble, and especially because his hearers know that his deductions are 
formed after careful recearch and accurate experiments. He will 
. contribute an article to this report. 

I have also held several joint meetings with Mr. Conant, superin- 
tendent of education. The experiment proved a success so far as 
known. Mr. Conant contributes an article to this report. 

With but few instances to the contrary the people have given me 
a cordial reception where meetings have been held. There has been 
evinced a feeling that the half has not yet been achieved or told 
touching the possibilities of agriculture in Vermont. And that in 
these days, when the clear and certain light of science is shed upon 
the mysteries and difficulties that have so hitherto hedged up our 
way, it behooves the man whose occupation leads him more directly 
into communion with nature's processes and laws, to be* eager to 
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know what they teach. We find this feelmg to be upon the increase, 
and think it the legitimate fruit of the time and money spent for the 
cause, and would be a sufficient equivalent were no other and more 
substantial returns assured. We trdst the subject-matter of the va- . 
rious papers submitted herewith will evince that the thought of our 
best agricultural writers and educators is to lead the farmer to a 
higher plane of thinking and reasoning, and that for every effect 
there must be a cause ; that in consequence of the rapid growth of 
our country, its immense increase of products from the great west — 
with cheap freights and strong competition — ^together with the rav- 
ages of insects upon the crops, and those climatic changes whose 
laws we cannot ignore or circumvent, there are thrust upon him 
new questions and conditions, the considerations of which are vital 
to his welfare. 

It has been left, comparatively, to these days for the farmer to be 
told that the constituent elements of his soil necessary for pla'nt- 
growth are also in the rocks of our mountains. That all of the soils, 
in fact, except small deposits here and there, the result of aquatic 
vegetation and decay, have, in the wonderful processes of the ages, 
been ground down from the rocks. This thought makes even the 
stones of the quarry and the mine to possess a new interest to the 
farmer of to-day, and opens new fields for thought and investigation 
to his vision, as well as new avenues for his genius and enterprise. 

I sincerely hope, in view of the great necessity that is upon us, to 
keep Vermont in the front rank of states, agriculturally speaking ; 
that this increased interest so generally awakened and so heartily 
approved and seconded by your excellency and by the people of Ver- 
mont, will continue to grow in magnitude and rich fruit, until our 
barren acres shall be renovated, and the " How to doit" so well es- 
tablished and so easily accomplished that the large majority of our 
farmers will not be satisfied without making the attempt. 

To this end it will, I think, be found to be wise policy for the state 
in some form or other to render its aid. A comparatively small out- 
lay will bring remunerative returns. Agiiculture is one of the oldest 
of the arts, and in sonfe respects is still wedded, through long usage, 
to its rudest beginnings. It ought to-day to be ranked among the 
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worthy list of sciences. That it is not, is because so little is poai- 
tively settled that is supposed to be known. It is simply a matter 
of education, and it is possible the future need will be best provided 
for in the modification, to some extent, of the list of studies required 
to be taught in the common schools of the state. The adage of that 
old philosopher who was asked what boys and girls should be taught, 
replied " Those things that they will need to know about when they 
become men and women," is nowhere truer than when applied to those 
who will follow farming for a livelihood. 

Let us hope that the future of our state in fostering this most 
noble of callings shall be equal to her reputation for intelligence and 
virtue ; and may she not forget to encourage in every legitimate way 
the development of all her industrial interests, which are the true 
sources of wealth to the individual and weal to the republic. 

For the information of such as do not know, I will add that while 
this report was not expected, nor provision for its publication made 
by the legislature of 1878, no appropriation will be asked of the 
present legislature, or any subsequent one with which to pay for the 
printing. 

From the annual appropriation of eleven hundred dollars made by 
the act under which I have labored, for the payment of my traveling 
expenses and assistants, I have saved nearly enough, if not quite, to 
pay for the printing. If more is needed I shall incur the same. 
Respectfully submitted, 

JOHN B. MEAD, 

Superintendent of Agricultural Affairs. 

Randolph, August 15, 1880, 
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THE YESTERDAY, THE TO-DAY AND THE TO- 
MORROW OF VERMONT AGRICULTURE. 



By Prof. HENRY M. SEELY, Late Secretary of the Vermont Board 
OF Agriculture, of MroDLEBURY, Vt. 



When I mention the topic, Vermont agriculture, I name the great- 
est industry of Vermont, that upon which her prosperity as a state 
must rest. It is a topic which should give to any speaker an inspi- 
ration, touching his heart with enthusiasm and his tongue with elo- 
quence. 

Well may the farmer of Vermont, as well as the farmer of every 
Uberty-loving state, claim honor from his occupation. And the 
country honors him, for it knows that whether in peace or war, in 
safety or peril, he is her great support and defence. From the latest 
struggle for life by our own nation, backward to the earliest dawn of his- 
tory the farmer has come to the rescue of his imperiled^ people and 
has earned for himself a name which has made him honorable in the 
annals of his countrymen. 

We love to repeat the stories in which the farmer has become the 
hero of the age and a hero of all ages. However old these stories 
may be they are ever fresh and sparkling, for like the juice of the 
grape the flavor increases with age. Let me tell one — tell it as it 
has been told in some foim to every generation of the past 2,000 
years and more, and will be told as long as there is a generation to 
hear. This story is of some legislators who at a time of great na- 
tional peril came to a farmer for his assistance. They were in too 
great straits to wait even for him to be called to his house, but went 
at once to the field. They found their man, this farmer, dressed for 
his work and following the plow. His good wife brought out to 
him his coat, or it may have been his dressing-gown, that he might 
be attired more becomingly while listening to the message wliich 
the high officials brought. They opened their case. They came as 
a deputation fiom the Roman Senate, and brought him — this plow- 
man — a commission as dictator. They told him of his countiy's 
need. The plow was left in the furrow, for there was no time to 
beat its share into a sword. The danger was too great Before day- 
break he was in the forum at Rome numbering his army which 
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gathered at the ma^c of his name. Then straight as the furrow he 
had made in his own field, he marched for the enemy, and faster 
than the strokes of his flail fell the sword upon the surrounded, sur- 
prised and soon subdued foe. That foe passed under the yoke. The 
Roman state was saved. The dictator's authority was resigned, and 
in fourteen days from leaving his farm Cincinnatus was at his plow 
again. 

And from Cincinnatus down we might set forth a long procession 
of brilliant names of those who have left their farms for their 
country's perilous service, and made a country worth Hving for. 

] Hverse as may be our callings, and as distant as may be our 
homes, there is a common weal that binds us who gather here, for 
the same commonwealth is ours. The name Vermont^ whenever 
and wherever spoken, should touch a cord making our hearts thiill 
in unison. May the charm which lingers with this word never be 
less in its power than it is to-night. I would have the patriotism 
of our people of Vermont be in kind and in its measure Hke that of 
the people of another storied land. There is a little spot upon the 
map of the eastern world which represents the most interesting of 
all lands, a land full of the echoes of sacred song and sacred story ; 
a land full of the tender memories of the past, and around which 
clusters the prophecies and hopes of the future ; a land from which 
its former people, persecuted and peeled, have been driven, and yet 
a land to which this same people, though scattered through all lands, 
are looking with weeping eyes and yearning hearts, and waiting for 
the fulness of time when they may come again to the homes of their 
fathers and possess this land as their own. Time and distance and 
circumstance, all have no power to weaken their love for this spot, 
and wherever they go, they go longing for the true home between 
the river and the sea. This patriotism 6f the Jew commands dur 
respect, and making his cause our own, we will rejoice when the ful- 
ness of time shall come to see him re-planted in his loved and longed- 
for home. 

We are here to-night not as the representatives of a dispossessed 
and a scattered people, but the inheritors of a land Hke the Holy 
Land, like it in size, like it in streams and mountains, and like it too, 
*' a land flowing with milk and honey," lying between lake and river 
with its shaggy crest of mountains, and we call this land Vermont 
To this land our affections should cling even with Jewish p.itriotism. 
This Vermont is ours, and this inheritance, like that of those of olden 
time, is a goodly heritage. Yet while it must always be good and 
goodly we have occasion to look with thoughtfulness, if not with solic- 
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itude, to oiir future. Decade after decade, the wealth and popula- 
tipn of our sisterhood of states is numbered up, and we wonder 
what shall be the position of Vermont among the states of our 
union in future history. Shall she maintain her relative i*ank, or 
shall she, losing her population, wealth, influence and prestige, fall 
back into the rear of the advancing column of states ? 

Look with me if you will at the source of Vermont's present pros- 
perity, and then perhaps we may be able to discern a little more 
clearly what the future must bring. Does the wealth of the state 
consist in her commerce ? No. Vermont is an inland state and 
Lake Champlain and its outlets offer but small opportxmities for the 
carrying trade. Are manufactures her chief reliance t There are 
no beds of coal within hei* bordei'S for convenient steam power, and 
the streams ai*e too fer away from the maritime ports to base a hope 
. upon them as a source of general prosperity. So then, as neither 
the winds of heaven will waft our commerce, nor the waters of our 
streams furnish an industry for our whole people, we must tuin to 
the earth as the source of Vermont's prosperity. Here we may rest 
with the assurance that we have reached the foundation of our pres- 
ent and future wealth. Her mines of iron, and copper and gold 
contribute somewhat to her income. Her quarries of slate and 
granite and marble add largely to her wealth. But however large 
may be the income from mine and quarry, not mine and quarry can 
determine the position of our state within the galaxy of our union. 
Above all commerce, all manufactures, all mining and all quarrying 
stands the production of the soil, what grows from the soil and 
what feeds upon this growth. 

If Vermont then is to hold her position as in the past, and that a 
power for good, it will be because this position is held by her agri- 
cultural prosperity. This is the anchor which must hold her to her 
chosen moorings. The prosperity of the farmer is the prosperity of 
the state. In this light Vermont's agriculture touches most nearly 
each and every son of the state, whatever may be his profession or 
calling. He is most patriotic who contributes most to this industry 
of the state, and he deserves best who does most 

You then will follow me as I continue this discussion, and while I 
set before you the past, the present and the future of Vermont ag- 
riculture, this hope of our state. 

Yesterday, the yesterday of Vermont agriculture, is gone. lis 
early dawn witnessed the pioneer farmer cutting his swath of tim- 
ber with his ax, that his gi'ound might be ready to yield him a crop 
whose harvest may be gathered by the sickles' gentler strokes. The 
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freshly planted soU around the new-made home of the woodman and 
farmer, brought forth by handfuls. Eude were the implements, rude 
the agriculture, but abundant were the crops. As the years went 
on the woods retreated from around the houses, and broad fields ap- 
peared. The sickle cut, the bams housed, and the flail beat out the 
wonderful yield of wheat and other grain. Neighbor came nearer 
to neighbor ; the school house was built, and a generation of sturdy 
men and women waa.trained in the well filled peoples* college. Strong 
arms toiled in the fields and busy hands made the house a factoiy 
as well as a home. 

Homes of comfort took the place of the early scant tenements, as 
the day wore on ; the rude implements gave way to those better fit- 
ted for service, and were at length stored away to appear only as 
reminders of the past. As the sun of yesterday's Vermont fanning 
went down, the flail had been hung away on its nail in the corner 
the sickle had been put by on the attic rafter, and the knightly men 
who had wielded them had been gathered in by the reaper. Death. 
This yesterday has passed into history, and its struggles, its self- 
denials and its successes are fast becoming poetic 

But alas ! that with this yesterday, too, has gone the early fertility 
of the soil, the bams bursting with grain, and still more sadly the 
homes and the school houses overflowing with children. But how- 
ever tender the memories or poetic the associations of yesterday, the 
day is gone and we may not linger over it, but address ourselves to 
the to-day. 

This to-day is especially characterized by the implements which 
come to the farmer's help. The single individual man is over- topped 
by mechanical aids ; horse and steam power take the place of man's 
bodily power; arms of wood and fingers of steel are outstretched 
to help him. In the meadow the mower, the tedder, the horse rake, 
and now the hay loader and the horse fork make quick work with 
the hay crop ; while in the grain field and at the bam the reaper 
and the threshing machine secure the crop and prepare it for mar 
ket As the sickle is the symbol of the yesterday of farmino-, so 
may tne reaper stand as the representative of that of to dav. 

Leaving these symbols and these representatives, a hasty glance 
at the field of Vermont agriculture as it is, will aid us in judging 
what it may be in the future. 

To-day we have within the limits of the state near four and a half 
millions of acres of land, over three millions of which are improved, 
making in round numbers, thirty-four thousand farms of one hundred 
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and thirty-four acres each, and valued at one hundred and thirty- 
nine millions of dollars. 

But tilling the soil does not constitute vehoUy the industry of the 
farm. As in ages past, herds and flocks are a poiiion of a farmer's 
wealth and yield him a part of his income. • So the land, the farming 
implements for working the land, and the fann stock constitute a 
capital of not far from one hundred and fifty millions of dollars, 
which, including improvements, brought, in the the year 1870, an 
income of thirty-four millions of dollars. Such, then, is the agricul- 
tural capital and such the annual agricultural income of Vermont. 
Look at it, and let us ask whether we have reached the limit of our 
prosperity ? Let us ask ourselves whether from this moment we 
shall advance or recede t 

Before we say that we will advance, let us look at our discourage- 
ments. We shall do wrong to underrate them. 

Our acres are depleted, for the abundant crops of grain which our 
fathers took to marjcet, took with them the fresh fertility of the soil. 
Armies of weeds are battling for a place upon our fieldSs ; hosts of 
insects are coming like the locusts of old to eat up every green thing. 
We are pressed by competitors who have a milder climate and a more 
easily tilled soil. Our native people are replaced by foreigners. 
Our rural towns are becoming depopulated. Our families are smaller. 
We are wasteful in our habits, and lack economy on our farms. I 
will not try to complete the list, but vnll say that in spite of all our 
discouragements the census of the United States shows that Yer 
mont has, decade after decade, been advancing with steady step, 
tt is true that some industries have declined, but the movement as a 
whole has been onward ; and vdth allowance for the present depres- 
sion, Vermont is in advance of any position she has hitherto at- 
tained. 

Whatever Vermont may or may not have been in the past, here 
our good state is anchored, and with the rise or with the fall of her 
agricultural industry, so rises and so falls her prosperity and power. 
We must mflke the most of her rugged mountains, and use to the ut- 
most her fertile valleys. While we are not to underestimate the 
difficulties in the way of progress, we also are not to be disheartened 
by them. Alongside these difficulties we must put the advantages 
we possess, and the opportunities just vdthin our reach. 

As just stated, we have in Vermont a capital of one hundred and 
fifty millions of dollars invested in lands, implements, and farm stock ; 
and an income that may be fairly estimated at thirty-three millions. 
The larger items of income are from our meadows and pastures ; and 
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if the products from these can be increased, and especially largely 
increased, our increased income is assured. 

The hay crop of Vermont is worth about ten millions of dollars, 
while from the pastures in the form of butter, cheese, fat cattle 
and wool, not far from ten million more are realized. Grain, roots, 
seeds, sugar, and the like come in to make up the third ten millions. 
. This income is reahzed from a depleted soil, and by a careless sys- 
tem of cultivation. While I speak of a depleted soil, I wish to dis- 
tinguish it from an exhaic8ted soil. We can hardly have too high an 
estimation of the soil of Vermont This soil has that atayiag or en- 
during quality, which renders it next to inexhaustible ; and a hun- 
dred years hence, yes, in half that time, the agriculture of the state 
will be in advance of an equal acreage of the best prairies of the west 
When those fields shall be abandoned, or only cultivated with poor 
remuneration, the farms of Vermont will, with proper care, be devel- 
oping an increased fertility. Not in degree, it is true, but in charac- 
ter, the valleys of Vermont are like the valley of Egypt. This per- 
manent fertiUty of our valleys is one of the most cheering features in 
the agriculture of our state. Wasteful farming may injure these 
rich fields and make them unremunerative for a time, but no manner 
of ill-treatment can make them permanently sterile. Left to them- 
selves, they will ultimately recover their productiveness. 

Such are Vermont's valleys. Her hill-sides, though less productive, 
still afford iihe sweetest pasturage for flocks and herds, and the sheep, 
the horses, and the cows of Vermont have a well earned and valuable 
reputation throughout the Union. 

Along our moimtain flanks we have the best possible localities for 
the growth of the potato, and conditions not unlike those found in 
its Peruvian home. In the markets of the cities the potato from 
Vermont has taken the first place and the first price. Nor is this 
all ; varieties originating in Vermont are displacing — ^largely dis- 
placing — others from cultivation not only in our own country but in 
the old world. 

The opportunity for growing hardy and long-keeping fruits has 
probably never been fully realized. The islands and shores of Lake 
Champlain have a soil and climate adapted to the growing of fruits 
with the greatest success, and these localities must before long become 
the fruit garden of New England. 

The sugar and the honey industries of Vermont to-day are in every 
way encouraging, and each is capable of great development. But I 
must not delay to give even a full outline of Vermont agriculture. 
This outline, if you would fill in, you can do so at leisure from the 
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census of the United States, the reports of the department of agri- 
culture, and from the statistical articles in the reports of the Vermont 
board of agriculture. 

This glance at the to day of agriculture is that we may predict its 
to-morrow. And what of to-morrow f No human eye, unless en-, 
dowed with prophetic vision, can look into its events. But as one 
at our central government gathers from statistics, far aiid near, the 
certainties of to-day, he combines these into the probabilities and 
'■ accepted predictions of to-morrow. So our knowledge of Vermont 
to-day will, when rightly comprehended, enable us to forecast Ver- 
mont't to-morrow. And if one now asks What of To-morrow f the 
answer comes back — ^As To-day, but more abundant — ^yes, as double, 
and, nqt in the far future, as treble. Such is the answer of those who 
have most carefully forecast the possibilities of Vermont's future. 
Their's is a dream, do you say I Yes, I will admit it. But in this 
sense sdone ; as the block of marble is a dream of the statue that 
shall come out from under the sculptor s chisel, as the sowing is the 
dream of the reaping, or as the boy is the dream of the man. The 
sculptor's hand may lose its cunning, hail may injure the harvest, 
sickness may check the developmet of a manly frame ; but the possi- 
bilities of the marble, the seed, and the youth are there. So the 
possibilities of Vermont farming reveal themselves to those who 
look carefully to the promises of the future. If these possibilities 
are not realized and this better to-morro\v( not so abundant as is pre- 
dicted, it will be because of a lack of skill or a^ lack of faithfulness 
on the part of the farmers. 

Let me re-state my belief : and this is, that Vermont may in the 
remaining years of this century easily bring us twice the income we 
receive to-day ; and that the one hundred and fifty millions of agri- 
cultural capital may, and ought to be so managed and increased that 
the next generation shall have a yeaarly income from it of a hundred 
millions. In this generation, then, the income should be doubled and 
during the next, trebled. 

Hear me patiently, if you will, as I point out the line of improve- 
ment along which the farmers of Vermont must travel to secure the 
desired result To obtain this double income, Vermont cannot per- 
form that sleight-of-hand trick known among diplomatists as " recti- 
fying the border," and by the operation double her acres. The 
Champlain and the Connecticut are pretty well defined borders east 
and west. 

It will hardly do just yet to seize Canada on the north, and on 
the south Massachusetts is a little too strong for u$. So we can 
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hardly hope for any increase of lands along our borders. But we 
can do better than this, better for ourselves, than by gaining land by 
forays and invasions. Throughout the length and breadth of our- 
state are acres on acres which may be won to our arable fields by 
peaceful weapons, the spade and the draining tQe. Not then to dis- 
possess our neighbors of their lands, but to secure returns from 
those already rightfully our own, bringing from idleness to useful- 
ness thousands of acres which shall be the most productive of our 
state is the first step towards increasing our income. 

To bring up our agricultural income to the highest point of pro- 
ducUveness there must be a combination of capital, science, skill, 
industry and economy. We must know or in other words have the 
science, and then knowing do. To bring in a generous enthusiasm 
among the ^rmers of Vermont, to have deeply implanted in their 
heaiis the determination to do, to do this year better than they did 
last, and to purpose to do better next year than they are doihg this, 
will aid wonderfully in increasing the income from the &rm. 

One may sincerely inquire whether there be this need of rousing 
the farmers of our state to undertake better culture, and many even 
assert that their own material interests will lead them to do their 
best, their very best, in their calling. But we shall be convinced 
that as a class they do need to be stimulated. If we consult the 
last census of the United States, or if we look at the reports of the 
department of agriculture we will see that they are not doing their 
best. While Vermont is fully abreast and even ahead of many of 
the states, ought we to be satisfied with the present yield of our 
crops ? Ought we to be willing that our cornfields should continue 
to average us but thirty-seven bushels to the acre? And wheat 
seventeen and a hal^ and other cereals in proportion? And with 
grass are we doing the best we can ? With this crop which we say 
is king — ^gi-ass which is the pride and boast of our state, shall we be 
satisfied to continue the present product at less than a single ton to 
the acre f I trust not. 

Looking at such returns, are we dreaming when we say that each 
and every one of these crops may be and ought to be doubled? We 
are not among those who take up the lament that the fertility of the 
fields of Vermont is gone beyond recovery ; or sit down and wring 
our hands saying that the time of Veimont's prosperity is gone and 
gone forever. 

Even with a poor soil we might hope by careful cultivation to ar- 
rive at more satisfactory results. Look at examples from abroad, at 
the marvels performed on the most unpromising soils. " In Holland 
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vast wastes have been rescued from the ocean, sterile marshes and 
barren sands have been converted into productive fields, the very 
garden of Europe." 

" The soil of Belgium was originally sand and clay alone, yet it 
has been enriched by composts and cultivated for years, until it has 
become a rich, black, loamy mould ; every expedient has been resort- 
ed to, both to increase the quantity and to improve the quality of 
fertilizers for the soil. Yet Belgium not only sustains the densest 
population in Europe, or 460 to the square mile, with scarcely any 
imported food, but carries to each thousand inhabitants 54 horses, 
236 head of cattle, 112 sheep, 120 swine and 38 goats." 

It is an error to suppose that cultivation of necessity impoverishes 
the soil. Just the reverse ought to be the case. In England as else- 
where this has been proved true over and' over again. • So long ago 
as the time of Queen Elizabeth, just when tramping, such as proba- 
bly the world had never seen before, was suppressed, and the crowds 
of sturdy wandering beggars were turned into useful laborers the 
long tilled soil showed itself capable of almost unexampled improve- 
ment. " Change in the system brought about a taste for new and 
better modes of agriculture. As a more careful and constant culti- 
vation was introduced a greater number of hands were required on 
every farm, so idle men found the employment which the newly made 
laws compelled them to seek The breed of horses and cattle was 
improved and a far greater use made of manure and dressings. One 
acre under the new system produced, it was said, as much as two 
imder the old." Thus in a few years even, the crop was doubled. 

And later the waste and barren places of Eijgland, " her chalk 
downs have been covered with the sweetest herbage, the sandy 
plains of Norfolk, the fens of Lincolnshire, far inferior in natural 
fertility to the average New England farm, have been transformed 
into luxuriant fields of wheat, clover and turnips." 

"About the middle of last century a lighthouse, known as Duns- 
ton Pillar, was built on Lincoln Heath in Lincolnshire, England. It 
was erected to guide travelers over a trackless barren waste, a very 
desert, almost in the heai-t of England ; and long it served its useful 
purpose. 

That pillar, W longer a lighthouse, now st^ds in the midst of a 
fertile fanning region; where all the land is in high cultivation." 
Climb to the top of Dunston Pillar to-day. Look east and west and 
north and south. Not a single rod of barren soil appears, but on 
every hand green fields, abundant crops and well kept herds and 
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flocks. Such has been the upspringing from this barren waste under 
the hand of the intelligent farmer. Here appeats not simply the 
doubling of the crop, but the multiplication a thousand fold. 

With such examples before us, is it strange that we should assert 
that the crop of grain in our state can be, and ought to be, speedily 
doubled? Faith, not in sandy heaths, but in the fertile soil of Ver- 
mont, emphasizes the fact. 

Is there not a call for some missionary who shall go from town to 
town, from county to county, from one end of the state to the other 
and proclaim the doctrine of practical fertilization of our soil 1 We 
may take heart in the truth that the science of manuring is year by 
year more and more fidly developed. May we not most truly say 
that better fertilization joined with better culture shall give us righ t 
speedily a land teeming with double and even many fold crops 1 

It is well known that one laige item of income to our state is the 
hay crop, worth ten milhons a year. Yet it is a result unworthy of 
the character of the farmers of Vermont, that tlie million of tons 
should be be cut from meadows averaging less than a single ton to 
the acre. 

Lack of proper care and proper fertilization will account in part 
for this meagre crop. But a part is also due to the lack of adapta- 
tion of the variety of grass to the locality. Meadows high and low, 
moist and dry, are seeded mostly to one and the same kind of grass. 
There is not the slightest room for doubt that the judicious selection 
and mingling of seed with proper manuring of fields would raise this 
yield to two tons each acre, and thus by one stroke ten millions of 
money would be added to Vermont's yearly incoma 

With such possibilities so near we would hail with welcome words 
some apostle of grass culture who should rouse our farmers to this 
fact The true story of a German farmer who became his country's 
benefactor is worth repeating. The story is this : This farmer had 
found out the value of the clover plant when it was scarcely known 
in Qermany, and so deeply did he realize its worth to his fellow 
farmers, that he became literally the missionary, the apostle of clover 
oultm*e^ He went up and down the country proclaiming the merits 
of his &vorite plant, and the people thought him clover mad. But 
he so illustrated his preaching by practice, by example and results, 
that he estabhshed the' people in his own &ith, and great was the 
benefit to his own land. Then came the question, what shall be 
done for this man, our benefactor? Royalty answered, he has en- 
nobled his calling and he shall be welcomed into the rank with the 
nobles. So with the th-parted dover leaf for his crest, he was in- 
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stalled with a title which his descendants proudly bear to this day, 
the Knight of the Clover Field. 

Room there is in our state for such a knight, and though he should 
remain untitled he would no less be a benefactor to Vermont. 

Which of Vermont's native grasses is thus worthy of first praise 
and first place on her list it is yet too early to decide. 

The chemist at the depai-tment of agriculture at Washington has 
in hand the work of deciding for us the nutritive value of these our 
grasses. From these or from those of some other state may come 
the boon to Vermont agriculture. Or it may be that the incoming 
benefit is to be realized from the alfalfa of Chili and California. 
While we are waiting for the knight who shall by the introduction 
of the right plants add ten millions to the yearly fbrage crop of 
Vei-mont, we may urge the farmers to use to their utmost the means 
now at their command, and possibly before he, the noble knight, 
really comes, their meadows will everywhere bear two spires of grass 
where but one grew before. 

The subject of producing better farm stock is one that cannot be 
brought too prominently before our farmers. As Vermonters, we 
have cause for a just self -congratulation of our past and present achieve- 
ments in this department of husbandry. The horses of Vermont are 
renowned the world over. This state is leading the world in the 
development of Merino sheep, which have trebled the amount of 
wool which their early American ancestors bore, while at the same 
time the fleece has gained in fineness, and the sheep in constitution. 
Our cows are commanding the highest price in the city markets 

But in all these branches of stock-reaiing there is still wide room 
for improvement. Pobably in no direction does this improvement 
point to such immediate remuneration as in that of stock for the 
dairy. 

It would no-doubt be regarded as a grievous, a high-handed act, if 
the general assembly of the state should establish a commission of 
farmers, who should be empowered to pass through the state and to 
call upon each farmer making butter to show a record of each cow, 
and then if any cow was found below a given standard in butter 
product, should order that animal to be fattened and sent to the 
butcher. We probably would not submit a moment to such a law. 
We would regard such an act by legislature as trampling upon our 
personal rights. 

Nevertheless, a commission so empowered and doing its work fciith- 
fully, would add immensely to the value of the cows of Vermont. 

A gentleman of New York, accepted as authority in Vermont, 
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writes that in a herd of native cows only one in three, is valuable for 
the dairy. Intelligent dairymen in our own state say that many of 
tba CDW3 of a common herd are a positive damage to the farmer own- 
ing them, and that in time he would become bankrupt were it not 
t!iat in the same herd there are remarkably good ones which make 
up the loss resulting from the keeping of the poor, and at the same 
time yield enough extra profit to give the dairyman a fair margin of 
income. If a farmer owning such a herd of dissimilar cows could be 
caved from himself, if by some strong hand, the worse than worth- 
less cows could be weeded out, he would grow rich from the re- 
mainder. 

The beneficent results which law may not reach by a single strokd, 
may, we trust, in time be accomplished by gentler means. The 
farmer must be induced himself to enter upon the work, having pre- 
viously been convinced that he cannot afford any longer to continue 
his present hap-hazard method of keeping his stock. 

A standard which shall be agreed upon by dairymen may be 
adopted ; not a standard of breeding or blood, but a standard deter- 
mined by actual trial of the results in butter or its equivalent, cheese. 
Already this good work has been begun. Some of our best dairy- 
ih^n have set up for themselves a standard for their own herd ; and 
they have the nerve to send to the butcher such individuals as fall 
below this standard, whatever be their beauty or their blood. In a 
little time their herds will have a reputation throughout the land 
and they will reap a rich reward for the sacrifice which they now 
seem to be making. 

Let me point out the results accruing to Vermont if such a course 
can be agreed upon and successfully carried out. According to the 
census of 1870 the state of Vermont had in round numbers one hun- 
dred and eighty thousand cows, giving an estimated butter product 
of over twenty-one millions of pounds, which, at nineteen cents per 
pormd, would yield a little over four millions of dollars. And yet 
the average product was but a fraction over one hundred and eighteen 
pounds to each cow. Now there are not only single cows but whole 
herd i within the state which yield three hundred pounds each. The 
average cow, then, produces a little over one hundred and eighteen 
pounds, the improved one, three hundred. This being so, what a vast 
number of cows there must be which fall below even this aver-age, and 
must be worse than nothing for the purpose they are used, the produc- 
tion of butter I The cost of their keeping is greater than the income 
from their milk — the more a man has the poorer he is. 

The remedy is near at hand if the farmer will apply it ; and this is 
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to test the butter-producing power of each member of his herd, a 
process not costly nor uncertain. If the cow goes below the standard 
of profit she is to be fattened. So the poor and unproductive cows 
will be weeded out, and the profits of the good ones not be lost by 
their keeping. Then year by year the standard may be raised per- 
haps five pounds each year, and the product of Vermont herds will 
run up to 150, 160, 170, 180, 190, 200 pounds, and so on until the 
mark 300 pounds will be reached. This plan is perfectly feasible. 
The butter product of Venpont will then be instead of four millions 
more than ten millions in value. 

Another fact in this connection must be mentioned. As the butter 
increases in quantity it is found to increase equally in quality, and a 
half more can be reaUzed, so that the annual butter product of the 
state will be' raised from four to fifteen millions of dollars. 

Nor is this all. During this selection and " the survival of the fit- 
test," a race of cows will be raised up whose value will be vastly in ad- 
vance of those we now have. By the slight advance of ten dollars each, 
nearly two millions will be added to the value of our stock. 

I have dwelt upon this topic for the purpose of showing the oppor- 
tunity of advance in one of the chief industries of Vermont, and at 
the same time showing one of the practical problems which men, so- 
licitous in regard to the advance of our agriculture, have in hand. 

The source of our future sugar supply is a topic which will soon 
be demanding much consideration. It is estimated by careful ob- 
sei-vers that oui* maple sugar crop can be doubled, while the quality 
can be greatly improved. 

A head of white clover is but a little thing, but if one could gather 
u) all the sweets in these pure little globes of white, a fortune could 
yoai- by year be realized from them. Bee-keepers tell us that a bass- 
wjod tree is more valuable for sweet than a maple. T?heir little part- 
ners in the work of sugar-making tap the flower, rather than the 
trunk, to obtain the pure nectar. 

But it is of the sugar industry in another form, looming up with 
great importance, that I would briefly speak. 

Sugai* has become one of the necessities of civilized life, and is 
now- one of the gi*eat items of expense in every household. The sub- 
ject of its supply appeals to every individual. 

We must be no longer dependent on foreign sources. Our own 
soil must give us generously this needed article. And our soil is as 
rich in sweets-producing properties as any the sun shines upon. Shall 
the beet, the amber cane, or the com furnish our future supply t A 
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few years may delay the answer, bat in good time the right answer 
is sure to come. 

Bat I must not continue this discussion by attempting to bring 
out in the short hour all the promising feature^ of the future — the 
To-morrow of Vermont agriculture. The clear-eyed farmer has con- 
fidence in Vermont as a farming state. He looks forward and sees 
every arable acre of land by drainage and tillage made available ; and 
every unprofitable acre remanded to its primitive office of bearing 
timber. He looks for better results in every respect. He anticipates 
the time when better pastures, better meadows, better plowed fields 
will yield better crops of grass, of hay, of grain, of roots, of fruit ; 
that better stock will be better bred, and better cared for ; that the 
butter and the cheese, the wool, and the sugar, will be more and bet- 
ter, and that with better methods and better markets, the best pos- 
sible income shall be secured. 

While we will admit that Vermont is a good state to emigrate from 

we must emphasize the fact that it is a better state to Hve in. We 

should look with jealous eyes upon those agencies which, under a 

^ false light, would lure from our midst the bone and sinew of our 

farming conamunity. 

According to the last United States census Vermont had in round 
numbers a population of three hundred and thirty thousand ; of 
these only two hundred and forty-three thousand were "to the manor 
bom" — ^were natives of the state. From estimates based upon this 
census there are two hundred thousand who, bom within the state, 
are not now residents of it ; a number equal iofour-Hfths of all the 
natives of the state within, ii ^ 

We cannot expect that all who are bom within a state should re- 
main their life-time in it. It is desirable that there be some inter- 
change of popul^ition. Vermont ought to send out some leaven to 
lighten the great western and southern lump. But the loss of two 
hundred thousand Vermonters from our state is too great, quite too 
great to be borne without damage. 

Emigration societies send out their agents and gather people from 
central Europe, from Russia, and even from Iceland, and estimate 
their immigrants, man, woman and child, to be worth one thousand 
dollars apiece. . * 

What a Vermonter may be worth, will depend upon the 
man. At a state institution at Windsor men are below par, in- 
deed are not worth the taking. At the state institution at Montpelier 
—the state house — we may inxsi that representatives and senators 
are above price. Our upright governors, our eminent senators in 
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congress are worth untold wealth to Vermont. The young educated, 
intelligent, enterprising Vermonter would be cheap at ten thousand 
dollars, and the average one low at five thousand dollars. And this 
sum, five thousand dollars, is lost to the state whenever one sets his 
foot across the line to return no more as a citizen. The loss by emi- 
gration has been vast, and at the estimat'C set Vermont has contribu- 
ted to other states and territories a capital of one billion of 
dollars. 

Those who have gone forth from among us have been mostly those 
in the prime of their youth. Their places could not well be filled, 
and their absence has told severely upon our prosperity. And they, 
too, have often gone to their own detriment. They have found that 
" far-fetched is dear-bought," and while many are doing well in their 
new-found homes the majority would, with the same enterprise, have 
been better off if they had made their native state their permanent 
home. The thought that Vermont was a small state, with a sterile soil, 
and with few opportunities for advancement, made them uneasy, and 
they took themselves away from the state of their birth. 

This wrong thought should be corrected. The flower of our land 
ought to know the truth and act upon it ; the truth that their native 
state offers a soil as permanently rich, an agriculture as thoroughly 
remunerative, as any of the far-away western states. For the farmer 
as well as for the artisan and the professional man, Vermont offers 
opportunities for advancement and competence scaircely exceeded by 
any Ftate, and the sooner the young people of Vermont learn this the 
better it will be for them and for us. 

This thought should be repeated and made to ring through all our 
valleys and echo from all our hills — Vermont for VermorUers ! 
Open the eyes of our people to the advantages presented them at 
home and they will be no longer looking with eager gaze to the 
mirage that spreads over the breadth of the far away states. Let 
them know that, wherever tlltey wander, the sun shines upon no place 
where surer competence or more solid comfort can be obtained than 
in Vermont. Let them know all this and the outgoing tide of emi- 
gration will be stayed, and the power of our young men will be 
saved for the development of the resources of our own state. And 
those who may go forth will look back with regret and with the yearn- 
ing of the Israelite for the hills and valleys of his early home. 

These two himdred thousand Vermonters, could they in part have 
been saved to the state, what an impulse they would have given 
it! Every industry would feel the touch, the thrill, of their enter- 
prise. The soil, well-tilled, would yield double to the increased 
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number within our borders. With improved agriculture would come 
an increase of population on our forms. 

The cities are recruited from the country ; and much do the cities 
need the infusion of virtue that comes from the country. From the 
farms have come and must come the men of strength, men in the 
halls of legislation, in the work of education, in all the professions 
that make for the good of man ; in the pulpit, at the bar, in the sick- 
room, in the counting-room, at the printing-press ; in all positions of 
honor and power. 

Men, men are wanted ; men from sturdy Vermont, men for Ver- 
mont. Green Mountain boys and Green Mountain girls are wanted 
— ^wanted more than all improved stock, more than Merino sheep or 
Jersey cows or Morgan horses. We may well take up the prophetic 
cry and call to Bennington and Windham, to Essex and Orleans and 
Franklin, " Give up O south, and keep not back O north !" 

And now let me reverently say that we need more faith in the 
Hand that has hitherto guided our Nation as well as our Common- 
wealth. We need faith in the agricultural security of Vermont. This 
goodly heritage has the promise of seed time and harvest. Blessings 
are promised the faithful and obedient '* Subdue the earth," is the 
command. Vermont is ours to subdue. "As it was in the beginning, 
is now and ever shall be," such is the working of God with man. 
Almost creative power seems given to man. Flowers, fruits, grains, 
cattle, all seem plastic in his hand, and he moulds almost as he 
wishes. Man takes the worthless fruit-tree and after genemtions* of 
pruning, crossing, and enriching, he has a fruit more melting, more 
delicious, than any production gathered from the fabled garden of 
the gods. 

Faith, I say, we ought to have in Him who is "the same yesterday, 
to-day and forever ; "faith, that obedience to the command, "Subdue 
the earth," will cause Vermont's agriculture to develop as the fruits 
from their primitive stock have done. * 

The Yesterday of Vermont agriculture was like the blooming of 
some choice tree, beautiful, but soon past. The To-day is the time 
of" greenness and slow growth, the time of watching and pruning 
and thinning. The work of this To-day, well done, will bring in 
the To-morrow — this To-morrow, full and rich and ripe with its 
luscious fruii 
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IMPROVEMENT OF PASTURE LANDS IN 
CHAMPLAIN VALLEY. 



By Hon. F. D. DOUGLAS, Whiting. 



There is perhaps no agricultural subject of more vital importance 
to the people of Vermont than improvement of pasture lands. Our 
agriculture does, and must necessarily for a long time to come, pai*- 
take largely of a pastoral nature. Our financial success, and through 
this channel our social prosperity, is mainly dependent upon our 
flocks and herds. These draw their sustenance during a large por- 
tion of the year from the pasture lands of the state, and their num- 
bers, quality, and value will be determined, to a great extent, by the 
fertility of the lands on which they graze. While this subject thus 
becomes of great importance to every Vermonter, it has not yet 
received that attention which its importance demands. 

PRESENT CONDITION. 

There are many thousands of acres of pasture lands within the 
limits of Vermont, which once afforded the best and most abundant 
pasturage, which to-day scarcely pay for fencing, while deterioration 
everywhere is the rule with few and very limited exceptions. This 
depletion of natural fertility entails an aggregate annual loss to indi- 
viduals, and the state, of untold thousands of dollars, — a needless 
waste of natural resources. 

This deterioration is especially observable in the clay pastures of 
Champlain valley, of which I propose to speak more particularly at 
this time. Pastures once uniformly covered with a dense sward, 
made up of a great variety of the most nutritious grasses, we now 
find almost completely denuded of vegetation. White clover has 
given place to worthless "white-grass ;". luxuriance, to a dwarfed and 
sickly herbage ; large flocks and herds to small ones, or where num- 
bers are not greatly reduced, gaunt poverty and leanness has taken 
the place of that symmetrical development which a vigorous giowth 
insures. 

This is especially the case in seasons of drouth like the present, 
and when preceded by warm open winters like the past, made up of 
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a snccession sudden changes in temperature, the effect is still more 
minoaa The changed condition of the pastores themselyes renders 
them much more susceptible to the evil effects of climatic influences. 
Restore them to their former condition and drouth, which we now so 
much dread, would become comparatively harmless, while their av- 
erage productive capacity would be increased many fold. 

FORMER REFUTATION. 

Champlain valley once had the reputation of being the finest 
grazing region of New England, while upon these now deteriorated 
pasture lands much of that wheat was raised which, by its abun- 
dant yield and superior quality, gave it equal note as a wheat- 
growing section. 

Time was when the butchers of Brighton claimed that they could 
distinguish between the grass-fed beef fattened in this valley, and 
that from other sections, by its superior quality, while the large 
herds both of cattle and sheep annually taken to that market fur- 
nished ample evidence of equal superiority in the amount of feed 
{M*oduced. 

It is a humiliating fact as well as one of serious import in a finan- 
cial point of view, that with past and present management our lands 
are justlj losing their former good reputation and pecuniary value. 

CAN THET BE RESTORED ? 

That they can be restored is abundantiy proved by the experience 
and example of other countries. The history which I have given is 
but the repetition of common agricultural histoiy. It would seem 
from the observation of the past, that it is the nature of man to rob 
the soil when first appropriated to agricultural purposes, and to con- 
tinue the operation until nature herself rebels, and refuses to yield 
further her stores, and he is compelled from sheer necessity to restore 
to her a part at least of his plunderings or starve. 

It is stated by apparently good authority that more than 10,000,000 
of acres in England alone have been thus overrun, and by the appli- 
cation of science, and the adoption, by its aid, of intelligent systems 
of agriculture, now rank among the most productive lands in the 
world. Our soil has not yet become as barren and worthless as the 
English heaths described by Macaulay, but with past and present 
management it is only a question of time when they will become so, 
and shall Vermont intelligence and enterprise permit a complete 
repetition of English experience in our own case ? Shall we delay 
the work of restoration until compelled by utter barrenness to do so T 
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BYSTElfATIO EFFOBTS BEQUHtED. 

What we obviously need in relation to our pasture lands is the 
adoption of some intelUgent system which, whUe it affords a greatly 
increased present profit will, at the same time, gradua,lly increase the 
productive capacity of the soil, both by the accumulation of the 
available elements of plant growth and the improvement of its me- 
chanical condition. This system should be, so far as possible, self- 
supporting, should be capable of drawing mainly from the land itself 
and from the atmosphere the means of restoration. 

ENOLISH SYSTEMS IMPBAOTIOABLE. 

The high price of labor with us, the comparative cheapness of our 
best lands and agricultural productions, together with the w^nt of 
capital, will not permit of the adoption of expensive English systems. 
Under these changed conditions their adoption here would be ruin- 
ous. We must devise and apply for ourselves systems better adapted 
to our circumstances. The question for Vermont formers to solve, 
each for himself, is, 

WHAT SHALL THE^E BE? 

We can lay down no arbitrary rules which will apply with mathe- 
matical precision in all cases, but we can understand general prin- 
ciples and learn to apply them to our individual necessities. It is 
the province of reason to inquire into the causes which have led to 
the evils which we would remedy, to understand the conditions which 
develop fertility, and those which lead to opposite results, and, so 
far as possible, to supply the former and remove the latter. Let us 
in this connection inquire 

WHAT ABE THE CONDITIONS OF FEETILITY? 

1. The presence in the soil of all the mineral elements which enter 
into the composition of plants, and which have been made available 
by the disintegration of the original rock, or which have been depos- 
ited in an available form from other sources. 

2. The presence of an abundant supply of organic matter which 
has accumulated from the growth and decay of vegetation and which, 
in clayey lands devoted to grass, should be found near the surface, 
providing not only a rich mellow bed for the reception of seeds and 
grass-roots, but serving as a mulch for their protection from the 
firosts of winter and the scorching heats of the summer's sun. 

3. A mellow, friable mechanical condition, which will readily ab- 
sorb moisture ajid resist evaporation ; which will enable the plant 
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roots to penetrate the soil in all directions, and draw food and 
moisture from the greatest depths below the surface. 

4. In addition to these conditions, there must be found the neces- 
sary supply and variety of well- developed seeds of grass and clover 
from which to germinate a healthy, vigorous plant growth. We can- 
not reasonably depend wholly upon germination from the roots for 
the renewal of our swards, even with ordinary pasture giusses. 
These, as well as other plants, become less vigorous by age ; they 
also degenerate under unfavorable conditions, and must from time to 
time be renewed fi'om seeds of well-developed stock, if we would 
insure the best results. 

CAUSES OP EXHAUSTION. 

X be' first condition of fertility we have, even in these run-out 
pastures. The mineral elements required for the production of 
gi-ass are not easily exhausted from Vermont soil. Our clay lands 
especially afford ample means, in this respect, for self-restoration, 
when the proper conditions are provided. 

The second condition, viz., the presence of organic deposit, is want- 
ing. It has gi^adually disappeared with the loss of original fertility. 
Let us investigate this matter closely and determine, if we cai^, the 
nature of the change which has come over the soil of these so called 
" worn-out " pastures. 

FOEMER CONDITION OP THE SOIL. 

Once the surface was covered with a dai-k, rich mould, the result 
of the growth and decay of vegetation. Farther down, a discolora- 
tion of the soil, to a greater or less extent, indicated the presence of 
organic matter blended with it. This afforded not only an abundant 
supply of plant food, but a mellow bed favorable for the reception 
and germination ot seeds and a mpid, vigorous plant growth. Sei*v- 
ing as a mulch, it afforded protection to the grass roots and also to 
the soil itself, causing the latter to maintain that mellow, friable state 
which I have named as the third condition of fertility. With such 
conditions the soil was filled to a considerable depth with a complete 
network of vigorous grass- roots, giving a healthy sward, yielding an 
abundant supply of feed and rendering close cropping unnecessary. 
In wet seasons, more or less seed was matured, fell and germinated, 
and thus the sward was replenished with young and healthy plants. 

These conditions of the soil led to their natui^ results, an abun- 
dant supply — even in times of drouth — of sweet, nutritious, though 
perhaps withered pastui^age, which had accumulated during the early 
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part of the season, growing long after the effects of a similai* drouth 
would, with present conditions, have put a stop to vegetation, and 
being readily renewed on the first return of rainy weather. 

With such conditions, the farmer could well afford to leave enough 
of uncropped grass upon his pastures to furnish the necessary pro- 
tection from winter frosts and to replenish the supply of organic de- 
posit, and thus perpetuate fertility. Our fathers and the present 
generation, as a rule, have not done this. By overfeeding and mis- 
management in other particulars, a complete change has been wiought 
in the condition of the soil of a large portion of our pasture lands. 

PRESENT CONDITION. 

Now, we find little or no organic deposit on the surface, or mixed 
with the soil. " White-faced " clay, not even discolored by the slight- 
est amount of vegetable mould, is found everywhere. The mellow, 
friable seed bed has given place to a hard and almost impenetrable 
state Examine those fields in early spring or after long continued 
rains and we find them soft and muddy; the poverty-stricken sward 
affording little protection to the feet from the sticky clay beneath. 
In midsummer's drouth, when the sun is shining scorching hot, we 
find gaping seams and fissures and between them a baked and brick- 
like surface, not affording the slightest chance for grasses of any 
value to grow. BaiTenness must necessarily result from such a con- 
dition of the soil. 

One phase of the evil is foimd in those pastures where the clover 
and other valuable grasses have disappeared and have been supersed- 
ed by "white grass" (Danthonia spicata), an utterly worthless 
variety, the very presence of which indicates sterility, and because of 
this fact is a reproach to our agriculture.* Its native home was on 
our dry, thinly- wooded mountain barrens, but it now finds congenial 
conditions for growth on our run-out valley lands, of which it is rap- 
idly taking possession. This pest is now found on nearly all of our 
grass lands fiom which it is not excluded by a healthy, vigorous 
sward, and these are the exceptions, and not the rule, in a large por- 
tion of the territory of which I speak. 

Since the last winter, (that of 1879-80,) which will long be remem- 
bered as a very trying one for grass lands in this valley, preceded as 
it was by a very dry fall, the traveler through this section must have 
observed large fields almost completely denuded of all vegetation, 
not even "white-grass" remaining ; in fact presenting, at a distance, 

* See PxiagWB desoription of this grasB in Cbe Vermont Agricultaral Report fbr 1878, 
pa^ 340. , 
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an appearance of having been plowed. This is another phase of the 
eril effects of bad management, and seems to be the climax in this 
direction to which we are tending. 

TENDENCY OF BAD MANAGEMENT. 

The present condition of our pasture lands renders it ahnost a 
matter of necessity that they should be closely grazed. Over-stock- 
ing begets the necessity for continued over-stocking. The farmer 
very naturally keeps all the stock he can, and is often compelled to 
in order to meet the demands upon him ; and even though his stock 
seems, and really is. small, in proportion to his number of acres, he 
finds at the close of almost every season his pastures completely 
shorn of all that has grown upon them and the grass-roots left im- 
protected, even by a light covering of uncropped grass ; thus invit- ' 
ing the winter frosts to complete the work of ruin which his con- 
stant over-feeding began. 

The sward thus ruined, what are the chances for recuperation ? 
No seed has matured and &llen to germinate and replace the plants 
destroyed, or if any, they are from a weak and stunted growth, 
which, if they germinate at all, will be feeble and dwarfed, thus 
ensuring degeneration in the sward which results from such con- 
ditions. 

Such is the past history, and present state, of our pasture lands, 
and such the change which has come over them, and 

HOW SHALL WE BESTOBE THEM? 

This can only be done by persistent, systematic effort, carried 
on, in many cases, under great disadvantages. With small, con- 
venient fields, and an abundance of stable manuie, the work of 
restoration is comparatively easy. But how shall it be accomplished 
under opposite circumstances ? No complete system of farming can 
be devised which will apply in all its details to every case. The 
conditions are so varying that each must arrange the details of his 
work for himself ; but each, to succeed, must be governed by correct 
general principles. 

A loam or sandy pasture should receive a different treatment in 
many important particulars from a clay or marl ona A pasture 
which, owing to topographical conditions, cannot be plowed, must 
have a special treatment. The amount and value of fertilizers at com- 
mand must be considered. The value of feed as affected by locality 
must be taken into the account Farmers living near large villages 
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where pasturage is very valuable, can afford to adopt a more expen- 
sive system than when differently located. 

ADAPTATION OP THE SYSTEM PRESENTED. 

The system which I shall present is best adapted to the arable clay 
lands of Champlain valley, where fields are large, stable manure 
scarce in proportion to the work to be accomplished, where feed is 
not sufficiently valuable to warxant large expenditures for patent fer- 
tilizers, where the soil is not adapted to the production of hoed 
crops, and where improved pasturage is the object sought These 
circumstances demand a self-supporting system ; one which will be 
a more or less paying one from the outset ; one in which the means 
of fertilization must be developed from the soil itself in connection 
with annual production. ^ I trust, however, that the princples of this 
system, and some of its details, will apply to every locality and to 
other than pasture lands. 

DETAILS OP THE SYSTEM. 

The first object sought should be to change the mechanical con- 
dition of the soil. The first step towards its accomplishment should 
be to plow in the fall, into narrow lands, so as to insure perfect drain- 
age of surface water. The furrows should not be completely inverted, 
but left with their edges resting upon each other in a manner to 
facilitate the action of frost In early spring I would sow to some 
crop having the least tendency to exhaustion. The pea crop is excel- 
lent for this purpose, though somewhat difficult to harvest. The 
addition of oats greatly improves it in this respect, though the latter 
are much more exhausting to the soil. To this crop I would apply 
Nova Scotia plaster at the rate of two hundred pounds per acre. This 
fertilizer is comparatively inexpensive, and is pecuHarly adapted to 
peas and clover, and operates favorably in connection with clay soils. 
Sometime during the succeeding fall I would plow again and apply at 
that time, or daring the winter, an amount of stable manure at least 
equal in value to that produced from the crop raised upon the land, 
and as much more as can be spared without robbing other fields. 

APPLICATION OP MANURE. 

Manure should never be applied after the ground is thawed in the 
spring. There is not only no time to spare for this, as the crop 
should invaraibly be sown as soon as the ground is in suitable con- 
dition, but there is also danger of packing the soil and rendering it 
hard and lumpy by traveling upon it The fall is a good time to ap- 
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ply manure, when it should be spread evenly upon the surface, for if 
left in heaps that, and the ground underneath it, will not be thawed 
in season for early work, and besides it cannot be so evenly distribu- 
ted. But, with good farming, the available supply of manure in the 
fall will be small, amounting only to that which has accumulated 
during the sumjner. We cannot aflford to lose the use of our manure 
by keeping it over for fall application, and besides there is ordinarily 
more or less loss in value by so doing. All things considered, the 
best time to apply manure to plowed clay lands is in the latter part 
of winter. It should then be left in heaps upon the snow, as there 
is thus less liability to waste ; the manure so retarding the melting 
of the snow underneath it that it is held above the water which runs 
from the field during the thaws of spring, and is gradually deposited 
upon the suiface after the surroiinding snow has disappeared and 
when the ground is prepared to absorb' the liquids washed from it 
by the spring rains.. 

OBJECT OF SECOND PLOWING. 

The object of the second plowing is to secure a more thorough 
pulverization of the soil. After the second fall plowing, and expos- 
ure during two winters to the action of frosts, its mechanical condi- 
tion will have undergone a great change. The hard, impenetrable 
surface will have given place to a mellow, friable condition, well 
adapted tc^ the reception and germination of seeds, both of grain 
and grass. 

On fields where a deposit of organic matter still remains a second 
plowing is also desirable in order to return this, and that which has 
accmnulated from the decomposition of the turf, to its natural posi- 
tion near the surface. On most run-out lands, however, so little of 
this organic deposit remains that it need not be taken into the ac- 
count in their management 

For the second crop I would use wheat, it being the best adapted 
of .any, judging from my own experience, to insure good results in 
stocking ; and it is withal a paying crop on our clay lands with good 
management, and when the best varieties are selected. When spring 
wheat is used it should be sown as early as the condition of the soil 
will permit, but never until the ground is dry and mellow, as nothing 
is more ruinous to clay soils than working them when in too moist 
a state. 

I cannot recommend the use of oats in connection with gras s 
seed. I have found, both in ordinary practice and by experiment, 
that we are less liable to secure good results in the outset, and also 
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in the aftercrop of grass. In fields which have received the same 
treatment throughout and afterwards been divided, one part being 
sown with wheat and the other with oats, I have uniformly fouijid 
the best results in connection with the wheat crop, even where the 
catch, at first seemed equally good with the oats. This was at first 
an unexpected result, and one which I can explain only on the 
supposition that the former is less exhausting to the soil than the 
latter. 

STOCKING. 

The selection of seeds to be used for stocking purposes I hold to 
be one of vital importance ; one which ihore seriously affects the 
character and results of a system than almost any o|her considera- 
tion. The objects sought are, the most rapid improvement of the 
land consistent with present profit ; the the greatest development of 
plant-food in the soil ; the largest amount of stock-food from which 
to manufacture manure, and last, but not least, the continued im- 
provement of the mechanical condition of the soil. 

To accomplish these objects we should obviously use those seeds 
which will give us the rankest plant-growth, of the varieties best 
adapted to the wants of our stock ; those which are the grossest 
feeders, which draw their sustenance from the greatest depths below, 
and in the largest proportion from the atmosphere above ; those 
which by penetrating and most completely filling the soil with their 
roots will not only furnish by their decay the most and the best 
quality of future plant-food, but also aid most in the work of me- 
chanical improvement. 

I know of no crop so admirably adapted to the fulfillment of all 
the conditions named as clover, especially the largest varieties. In 
my own practice I use the " large northern," a variety not adapted — 
because of its very rank growth — ^to rich mellow soils, as under such 
conditions it lodges badly, but peculiarly fitted for the renovation of 
run-out clay soils, where there is little danger of an overgrowth. 

While depending wholly upon the clover for the accomplishment 
of the objects sought, I would add a proportionately small amount 
of timothy, red-top and Alsike clover seed, to insure a thick sward, 
by occupying any vacancies left by the clover. After stocking to 
clover, I would use plaster again in the same proportion as before. 

AMOUNT OF SEED. 

Sufficient seed should be used to produce a thick, healthy sward, 
and no more. An over supply causes a dwarfed and feeble growth. 
3 
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The roots will penetrate less deeply into the soil, send out less fibrons 
ofTshoots, the plants will be more liable to suffer fi*om drouth, and 
to be thrown out by frosts. At the first stocking, I would use the 
following proportions and amount of seed, viz. : Eight poun Is large 
noi thein and three pounds Alsike clover seed, six quarts timothy 
and one half bushel red-top seed. With a good catch of large clover, 
the smaller varieties will be overshadowed and crowded out, other- 
wise they will be needed. 

The land should be mowed the first year at* least after stocking, 
otherwise the sward, and even the land itself, is liable to be injured 
by the treading of stock, especially if the ground is liiade soft by 
frequent rains. 

After being ^n clover two or three years, the field should be again 
plowed, and the same process repeated, always re-plowing while the 
land is full of clover roots, and never postponing it until the clover 
is entirely run out and its roots have disappeared from the soil. 
When the land has been once broken up and stocked to clover, the 
pea crop and one plowing may be .omitted, as the mechanical condi- 
tion of the soil will have so changed as to render a second plowing 
unnecessary. This rotation should be continued until the land has 
reached that degree of fertility, and the mechanical condition re- 
qaireJ, when it may be allowed to remain in pasture a much longer 
time. 

AVhen stocking for permanent pasturage, a different course with 
regard to seeding should be adopted. Large noiiihem clover should 
give placa to smaller varieties, Alsike and white predominating, while 
the proportion of timothy and red-top seed should be increased, and 
other varieties, such as orchard grass, blue grass, etc., be added. 
For pasturage the largest practicable variety of good grasses should 
be used, for by so doing we improve the quality and amount of feed 
and insure a denser and more permanent sward. 

After receiving this treatment, the . production of feed will have 
greatly increased, but there should not be a coiTesponding increase 
0/ stock. Let us bear in mind that the chief cause of loss of ferf.il- 
ity was too close grazing, and not repeat the error. While some wl at 
more stock may be kept, the chief benefit derived from the change 
should be found in its improved thrift, and greater value of increase, 
in a greater capacity for the production of beef and dairy products, 
of mutton and wool. 

PRACTICAL EFFECT OF THE SYSTEM. 

This system when properly applied, will, while affording a greatly 
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increased present profit, eventually restore our pastures to their 
former fertility. It is true that when unaided by the use of other 
fertilizers than plaster, the work of improvement will not be rapid, 
but the time consumed is of little importance where the prpfits are 
greatly increased from the outset and steadily continue to improve. 

Most farmers, with an equally judicious management of ot ler 
fields, can hastep the work of improvement in their pastures by the 
application of more or less stable manure drawn from these sources 
without material injury to them. Our pastures, as a rule, have long 
contributed to the fertility of our mowing and grain fields, and these 
ought in turn to aid in the work of restoitition. But if the liquid, 
and other manures, now wasted were saved, and applied, there would 
be no necessity for such a draft. The system is self-sustaining, and 
will in time, unaided from exteni3& sources, acconjiplish the work. 

THEOfiT OF THE SYSTEM. 

The theory upon which the system is founded is obvious. If I 
pulverize the soil of a field by plowing, harrowing and the aid of the 
natural agency, frost, and thus fit it for the reception and geycina- 
tion of seeds, and sow it to some ciop which draws its sustenance 
largely from the atmosphere, and from a considerable depth below 
the surface, and return the entire crop to the soil, and retain it there, 
I have added to the available plant food of the field, and also by the 
agency of the plant roots, have made the soil still more mellow. If 
with the stimulus which this changed condition impaits, I repeat the 
operation, I have made a still greater advance in this direction. 
Other conditions being the same, each succeedinsr crop will be larger 
than the one preceding, until the largest attainable yield will be se- 
cured. A constant accumulation of organic matter will result, the 
ultimate amount of increase being dependent upon the time consumed 
in the work. Practically there will be more or leps waste, Int \sith a 
mellow, friable surface, the proportion of this will be email, except 
on steep hill sides, or in localities liable to be washed by fieshels. 
We gain much more than the harvested crop. To illustrate, if I sow 
a field to clover and harvest two tons per acre, I have left an equal 
amount of organic matter in the field in the form of roots and stub- 
ble. Add to this the stable manure produced from feeding the crop, 
and I have a large aggregate gain above all natural wastes. This 
gain comes from the atmosphere and from inorganic matter drawn 
mi3!i of ifc froaa a d3pb!i in tha soil not reached by ordinary pasture 
grasses. 
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THE SYSTEM A NATUBAL ONE. 

The system is an application of natural processes, aided by the 
plow and other artificial appliances. We have an illustration of the 
principle upon which it is founded, in our western prairies, in the 
vast accumulations of organic matter found in tropical regions, and 
on a still larger scale in the coal formation. Wherever there is plant 
growth, there is an increase of organic matter, and the degree of this 
increase will be determined by the rapidity and magnitude of the 
growth, and this in turn will be influenced by previous accumula- 
tions in the soil where the plant is grown. 

If the plant growth is removed, before or after decomposition, 
there will of course be no accumulation of organic matter in the soil. 
We see a natuial illustration of this»upon our mountain sides, where 
the organic matter is washed from them by the rains and melting 
snows, and deposited upon the intervals below. We see a natural 
and artificial, combination, tending to the same result, in the past 
management of our run-out pastures. 

In these, as I have shown, vegetation has been dwarfed by too close 
cropping, and other causes, and the natural accumulations of plant 
food thus greatly diminished have been removed in the form of live 
stock and their products. And still more by the herding, especially 
on dairy farms, of stock in enclosures outside of the pastures, from 
which their droppings have not been returned to them. Add to this 
the natural effect of rains and melting snows, in washing away what 
organic matter may chance to have been deposited upon the hard 
surface, and w6 have a combination of agencies, the operation of 
which must necessarily ruin the most fertile soils and in time render 
them as barren as our mountain sides. To reverse such results, we 
must reverse the conditions which lead to them. By the adoption 
of the system which I have proposed, we not only do this, but we do 
it at a present profit. It is inexpensive and will pay irrespective of 
future results.. 

THE WHEAT CROP. 

We promote also an element in our agriculture to which more at- 
tention should be paid in Vermont, viz., the production of wheat. I 
believe that in connection with this work of renovation enough wheat 
might profitably be raised in Champlain valley to make up for the 
deficiency in our home supply, and thus save the untold thousands 
now sent out of the state for a product naturally adapted to our 
climate and soil. 
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I ask your earnest consideration of this subject, belicTing it to be 
one of vital importance. I do not claim perfection for the system 
which I have presented, but it is the best which under existing cir- 
cumstances I have to offer ; one which I have thoroughly tested, and 
which has given complete satisfaction in my own practice. , 

I hope the subject will be agitated, until the best possible system 
shall be devised and be adopted into general practice, and thus the 
prosperity, both of individuals and the state, be promoted. 
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LIQUID MANURE. 



By Z. E. JAMESON, Irasburgh. 



In the oldest states the necessity of manure as an aid to success- 
ful farming is generally admitted. The farmers are very few who 
will sell manure from about their stables and cattle yards. The ma- 
jority S93m satisfied if they apply the excrements of animals and the 
partially rotted straw and hay mixed therewith that is made up of 
the bedding and waste of winter feeding, after the rains have in a 
d agree removed much of the soluble matter. Some in bam cellars 
keap the manure from the weather and the liquids and solids fall to- 
gether from the stable above, and the land responds sui'prisingly to 
the application of such manure. If swine are kept upon it and ab- 
sorbent? are used its quantity and quality is considerably improved. 
Yet with this last excellent practice the manurial resources of the 
farm are not exhauslai and the manner of saving liquid manure is nqt 
convenient for all farmers. The subject of liquid manuring is not 
wall unlarstood or its importance appreciated. In July, 1880, the 
agricoltural editor of the New York Times answers a correspond- 
ent as follows : 

Liquid Manuring. — C E, O., Haanihcd, Mo. : The best method 
of applying liquid manure is to spread it from a large cask or tank 
mounted upon wheels. It can only be conveniently spread upon 
grass or young crops, and it is hardly probable that it can be done 
economically. The better way would be to absorb the liquids of the 
manure by the addition of litter of some porous kind, and if nothing 
better can be procured, earth or sand may be used. This can be 
spread with less trouble than liquid manure, and unless it is required 
for garden or market crops, young com or grass, or similar purpo- 
ses, the dry manure will be most convenient. At present it will not 
pay to use such laborious methods with common farm crops, be- 
cause the ordinary methods can be applied as effectively and more 
cheaply. 

The errors shown here are, it can be done economically ; to use 
absorbents is not the better way, and it will pay to apply liquids, 
but this shows about the popular opinion. In consulting about 
thirty volumes of reports of the department of agriculture and the 
agriculture of Mains, New Hampshire, Massachusetts, Connecticut, 
Vermont and Indiana, very little will be found upon this subject. One 
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man advocates hoppers, such as the farmers use to leach ashes, filled 
with vegetables, animal and mineral manures and saturated with soap- 
suds. The drainage is used. Several treat upon the sewerage of 
cities, the human urine and the general wastes of the household. 

In this paper we shall try to bring to the common farmer that 
available light that is now needed upon, 1st, the quantity of liq^:id 
manure that may be easily saved; 2d^ the manner of saving it ; 8d, 
tie method of applying it; 4th, its value as a fertilizer to crops; 
5th, and the value of the earth that may be dug from under stables 
in preparing to save the urine. 

As example or practice is more potent than theory, a description 
of what actually exists will give light upon all these points and en- 
courage every man who feels that his success depends upon manui*e. 
I have just visited the farm of L. Smead of South Albany, Vt., 
where for about twenty-five years the liquid manure has been saved 
and applied. Mr. Emory Mason dug the pit under the floor of a 
basement stable and cemented it. It also receives the urina from 
an upper stable that ties up seventeen cows, the manure of which 
drops through the floor and the urine falls upon it and then drains 
into the pit, so that this manure is as rich as manure can be in the 
ordinary bam cellar, yet this pit, which holds sixty hogsheids, is 
filled from August to December, then emptied, and is filled again 
from December to June and is emptied again, making one hundred 
and twenty hogsheads of clear urine in a portion of the year, and 
nearly all from seventeen cows, as thB basement stable referred to 
is used in winter for calves, sheep or young cattle, which would not 
add greatly to the amount of liquid. I found also that musk was 
used somewhat as an absorbent at this time, August 26th, and the 
solid manure saved with this muck is used lata in the fall upon the 
gi'ound plowed for wheat, so it will be all ready to sow early in the 
spring. His very good crops show this management judicious. Mr. 
Smead bought the farm thirteen years ago, and was told that the 
liquid manure was fully equal to the solid, but he was busy with his 
new farm and did not get it out for two years. After the spring's 
work was done the third year, he thought he would get it out and 
apply it to a field of grass that would yield about half a ton per acre, 
and which needed plowing, manuring and re-seeding. He left a 
space between the strips manured so as to test its value ; the re- 
sult surprised him and aroused the curiosity of his neighbors, for 
the watered strips gave a product of two tons per acre, and were 
rank and green with herdsgrass and clover, while the intervening 
spaces were very poor. This result can often be seen in the farmer's 
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field where a round knoll of rank grass grows where urine has 
flowed. Since that experience Mr. Smead has highly valued the 
urine. His method of getting it out was to take up some of the 
stable floor over it and dip it up with pails and carry it a few steps 
and empty it into a hogshead that set in a wa^on ; when full he 
drove to the field and with a hammer drove in a plug or bung, and 
the liquid was discharged into a T shaped horizontal wooden spout 
with half inch holes in it He drives the team along the field until 
the cask is emptied and then returns for another load. Nearly all is 
put upon grass, as it seems too strong for young grain, causing it to 
turn red, or rusty, as though salt had been sown upon it to excess. 
The fields of Mr. S. now have an excellent, thick-set turf and usually 
yield two crops of hay in a year. None of the neighbors have imi- 
tated the example, and doubtless as much li<]^uid is wasted in many 
bam cellars in proportion to the stock. 

In 1879 Horace Story of Irasburgh determined to make a pit 
under his stable where fourteen cows were kepi This stable was 
upon the ground floor and had been used twenty-five years or more. 
He took up the floor and dug the pit five feet deep and about ten 
feet wide on top and four feet wide on the bottom, and about thirty 
feet long. He cemented upon the earth with one coat of ^ment. 
It was done the first of December ; in the spring it was two and a 
half feet deep with clear urine and gave 40 or 41 loads of 26 pails 
each. The tub used had formerly been used in the sugar place to 
hold sap, and had often been measured with sixteen quart or half 
bushel pails. He calls it one thousand pails full. This was applied 
to grass and oats. The oats were as good as where a libei-al dress- 
ing of stable manure was applied. In harvesting the oats it was 
noticed that where the liquid was running slowly, when the tub was 
nearly emptied, that the crop decreased as the dressing decreased. 

The earth that was dug out from imder the stable was applied to 
barley and grass and gave good results. Mr. Story says : " My pil^ 
cost me nothing, and less than nothing, as the earth I dug out was 
\irorth more than the cost of the pit." 

Mr. Story uses a common wooden pump and conductor, and can 
fill his tub in a very few minutes, and when the team arrives on the 
field the stopper is pulled out of the hole at the bottom without 
stopping the team, as the stopper comes up through the liquid. The 
load is spread as wide as the wagon and in length according to the 
speed of the team, from ten to twenty rods. His apparatus is more 
convenient than that of Mr. Smead, as theUquid runs from the bot- 
tom of the tub instead of the side near the bottom, and the stopper 
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is long enough to come up thjough the liquid above the top of the 
tub, and can therefore be pulled out without any danger of the 
liquid getting upon the hands or clothing. The distributor is just 
forward of the hind wheels of the wagon, and is made of common 
rough boards, as tightness is not desirable ; half inch holes and the 
cracks all help the delivery. His boys had much rather draw out 
the liquid manure than to draw the solid, and*30 or 40 loads are put 
out in less than a day. ' 

This summer Mr. Story has put in a pit under another stable 
about the same size as the other. It took only one barrel of cement 
to cement it ; it is in very compact earth. There were probably five 
or six cords of earth thrown out and applied to grass land. I saw 
it August 16th, wnen it had been apphed three weeks, and the grass 
was very much increased. The weather had been mostly dry since 
its application, but a rain had fallen the morning of my visit and the 
air was laden with the odor of ammonia. I apprehend very marked 
results will be seen in the next year's hay crop. This cistern cost 
nothing, as the earth was of more value than the labor and cement, 
which was less than $10. 

He has dug a third cistern to receive the sink and privy drainage ; 
it is i^en feet deep and ten feet across the top ; one barrel of ce- 
ment plastered its sides. This cistern is covered over with plank 
and earth. Near the lower comer of the barnyard a pit is dug, but 
not cemented ; it is to receive the wash of the yard. This is of quite 
a dark color, but of much less value than the urine. The stock come 
into this yard all winter for drink, and in summer it is the milking 
yard. In drawing this wash out upon the fields it took only seven 
minutes to dip up a load with pails and distribute it upon a field 
near by. But he has another invention to draw out this water, which 
is to have a tight box made to set on such plank as is used for a stone 
boat or drag. There is a trap door or valve in the bottom of the 
box and as the horse is driven through the pool the water rushes up 
into the box, and as the box is drawn out the valve closes and re- 
mains so imtil it is opened upon the field. 

This management of liquid manure greatly increases the farmer's 
stock of fertilizers and is better than to use absorbents of any kind. 
All the labor of getting, using and applying the absorbent is saved 
and the liquid saved in a much greater quantity. S. W. Johnston, 
M. A., says in "How Crops Feed," page 296, "Dr. Cameron justly con- 
cludes that urea enters plants unchanged, is assimilated by them 
and equals ammonia salts as a means of supplying nitrogen to veg- 
etation." On page 300 he says : " These fects show that it is not 
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necessary that urine should be fermented before using it as a fertil- 
izer." Urea constitutes 3 per cent of human urine, 4 per cent of the 
urine of the cow, and nearly 6 per cent of the urine of the pig. 
Prof. Johnston estimates the value of the urine of one cow at four 
pounds sterling, or about $20 when compared wilh the prica of 
guano. The quantity 13,000 lbs. having 900 lbs. solid matter yield- 
ing 226 lbs. of ammonia. The urine of the horse and man is esti- 
mated nearly eqaal, at 1000 lbs. annually, the solid matter about 60 
lbs., urea 30 lbs. Boussingault found by his experiments that a cow 
yielded of urine 6570 lbs. in a year, containing solid matter 773 lbs , 
nitrogen 35 lbs. This cow was giving 19 lbs. of milk daily and 18 
of urine. The horse yielded in a year 1100 lbs. urine, in which was 
nitrogen 30 lbs. 

In regard to the changes which take place in urine. Prof. John- 
ston teaches that it soon begins to ferment and the urea changes to 
carbonate of ammonia and begins to escape into the air, thus re- 
ducing the value of the Hquid — although a certain ripeness improves 
it for plant-food. If the urine used in i^he experiments of the chem- 
ist was exposed to the air at ordinary temperatures we may suppose 
the fermentation was more active than it would be in a pit covered 
over and at a low temperature. w 

It is not our purpose to treat this subject from a chemist's stand- 
point, but rather as it appears in the farmer's practice. Allusion has 
been made to the value of the earth excavated from the pit under the 
stable and its fertilizing effect upon crops. It is reasonable to sup- 
pose that if a stable has been occupied twenty or thirty years and a 
thousand pailsful of urine have drained through the floor annually, 
that the earth is fully saturated many feet in depth. The amount of 
urine might be estimated as occupying a space six feet wide and fifty 
feet deep, if it went straight downward. As illustrations of its rich- 
ness the farm of Gen. W. W. Grout, in Kirby, is apphcable. 

In arranging his bams with a view to future farm improvements 
he moved two that were 36 x 50 feet each, tore down another and 
built a new bam 50 x 120 feet. Prom where the old stables were 
he drew earth away six feet in depth which, by its odor, appearance 
and effect on grass, was as strong as it could be. Hundreds of loads 
of the earth from where the barns stood was applied to grass with 
wonderful results. Those who said the bams could never be filled 
found that in three years the space was crowded with crops. 

Gen. Grout cemented the floor of his bam cellar and a surplus of 
moisture is usually seen around the manure pile. He has a pit under 
one stable but uses absorbents in it to handle the liquid. 
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E. A. Leach of Irasburgh onoe bought a run-down farm and had 
no manure to start his crops. He tore down an old hog-house ani 
drew earth from where it stood and where it drained close by, to 
manure an acre and a half of com. The neighbors said he would get 
no corn with that dirfc, but he had the largest growth and the best 
piece in th^ neighborhood. 

Many men who buy farms and have no manure, and men who take 
farms that are in poor condition, and there are many such in New 
England, such men will find a mine of fertility beneath the sfcables, 
and with this rich earth can make a good start. Then if they will 
only cement the pit there will be annually such an amount of liquid 
manure as will greatly aid them in getting paying crops. 

At this time the preservation of food for cattle in silos is advocated 
as the means by which farms may be improved, as much more stock 
cj,n be kept. But the saving of liquid manure and its judicious ap- 
plication must not be forgotten. Do not trust to absorbents or to 
barn cellars with uncemented bottoms, or to mixing manures or com- 
posting; but make a pit that will receive and retain the liquid, espe- 
cially from the cow stable, and be surprised at the amount you save 
land the crops you produce. Mr. Story's stable floor affords no 
better drainage now than it has twenty years past, yet in six months 
he saves 4000 gallons of mine from 14 cows. Mr. Smead's bam 
cellar appears to me to be as well constructed as the average, and he 
has muck to throw upon the manure, yet he saves 120 hogsheads, 
probably 7200 gallons, annually. 

Inthe Vermont Report of Agriculture, 1872, p. 419, Prof. S. W. John- 
ston says : "As to the relative value of the solid and liquid portions 
of the manure no definite answer can be given. If animals are kept 
on low rations the liquids are best ; if rich food, grain, meal or oil 
cake is given the solids are best. Sometimes the nitrogen of the 
dung exceeds that of the urine, but while the nitrogen of the urine 
is adapted to immediate use as plant-food much of that in the dung 
is comparatively inert. The urine also contains more alkaUes than 
the dung, and the dung contains all the phosphoric acid and most of 
the lime. Measured by assimilable nitrogen and aJkahes the Hquids 
are much the best ; measured by phosphates the dung is the most 
valuable." 

In the Iowa Report, 1872, page 303, A. E. Foote, in a prize essay, 
says : " It has been well proven by experience and chemical analysis 
that a pound of urine has two or three times the value of a pound of 
dung." This writer suggests no method of saving and applying it. 
The methods described in this paper are so economical, and may be 
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SO varied, that every farmer will be able to apply them so to be 
greatly benefited. 

** Harris on the Pig," page 144, says : " The liquid from well fed 
pigs is the most valuable portion of the manure." 

Many farmers have a low estimate of the absorptive and retentive 
power of soil because that in old barnyards the earth is not always 
wonderfully fertile. This can be accoimted for by the rains that fall 
upon the yard and cause the soluble elements to sink away. Thus 
wells are contaminated, and subterranean streams of water bear evi- 
dence of the loss of manure. But covered eai*th is in a very different 
condition, and is more like the earth in rainless regions — as in the south- 
em part of Peru, where there is a plain that has an incrustation of ni- 
trate of soda several feet thick, and 40,000 tons were shipped from 
one port in 1854. ("How Crops Feed,*' page 253.) 

The nitrate of potash accumulates in the earth of caves, and is 
leached out to use in the manufacture of gunpowder. The alkali 
plains towards Utah are examples of nitrates coming to the surfcices 
in rainless districts. 

In the fertile plains of Illinois there is visible nitrification appa- 
rent after protracted drouth. Prof. Johnston says : *' The nitrates 
are not usually fixed on the soil but remain freely soluble in water," 
and quotes the analysis of garden earth that after a very heavy rain 
contained "only 38 pounds of nitrates per acre at the depth of one 
foot, but after a fortnight of dry, hot, windy weather the soil was 
found to contain 1290 pounds of nitrate of potash per acre one foot 
in depth." 

If the urine of one cow in one year contains 30 pounds of nitrogen 
twenty cows would void 600 pounds. If this drained through a 
stable floor 20 years, 12,000 pounds of nitrogen would be deposited. 
It will be reasonable ,to deduct one half as the quantity voided in 
pasture or field with decided benefit to the soil ; there remains 6000 
pounds wasted. As you look upon the hungry fields and listen to 
the entreaties of agents who wish to sell you ammoniated super- 
phosphates, will it not suggest itself to you that under your stable 
are tons of manure ready for drawing ? It must be used with dis- 
cretion, as . some of it may be too strong, if applied to the hill, for 
com, but time will remedy this defect, and diffuse its strength to 
adjoining soil. A gentleman moved a bam and drew away a large 
quantity of the surface soil, then plowed the spot and sowed oats ; 
where the stable drained a strip remained bare, nothing would grow. 
Around this spot the oats grew rank and gi-een, but fell down with 
out maturing. 
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This strength shows that it might be used as concentrated manures 
are used, a limited quantity per acre. The urine saved in a pit and 
applied clear does not injure grass. Probably for com, oats or 
wheat it had best be appHed before the harrowing is finished, so as 
to be mingled With a greater quantity of surface soil than it would 
be if applied after the grain was sowed. It will be always and every- 
where an excellent fertilizer. 

ABSORBENTS. 

Absorbents are generally recommemded as the best way of saving 
liquid manure. In applying the manure to the soil the paiiicles of 
absorbents must either yield up their manurial elements to adjoin- 
ing particles of soil, where the feeding roots of the plant can take 
them up, or else the roots must embrace or penetrate the particles 
of absorbents ; in either case the presence of sufficient water is 
necessary to transport the fluid through the organism of the plant. 
This method has served an excellent purpose, but is indirect, like 
compelling the whisky drinker to carry his stimulant in a sponge 
instead of in a bottle. 

If absorbents are used, how much is necessary to take up the urine 
of one cow I The average amount annually voided being estimated 
at 10,000 lbs., as Sprengel finds it, 13,000 ; and Boussingault finds 
it 6570, and the cow he tested drank 132 lbs. of water in a day and 
gave 18 lbs. of urine and 19 lbs. of milk. — (" Johnston's Ag: Chem." 
page 461.) 

A bushel of sawdust that had lain in an ice house through the 
summer and was nearly dry, weighed 18 lbs., and after pouring 
water upon it until it was saturated, it had absorbed 20 lbs. of water. 
Usually a pound of sawdust in the condition that it is generally used, 
will not hold over a pound of urine, making it necessary to use 10,- 
000 lbs. of sawdust for one cow, and for twenty cows 200,000 lbs., 
and to absorb what Mr. Story actually saved from fourteen cows, 
(4000 gallons,) 32,000 pounds. 8and is preferred by some farmers, 
as its mechanical effect upon the soil is considered better than that 
of sawdust. One peck of fine dry sand, so dry that a moderate 
breeze would blow a handful away if dropped slowly two feet, weigh- 
ed 26 lbs.; when 9 lbs. of water had been poured upon it it was com- 
pletely saturated. It appears that the farmer must cart three pounds 
of sand to his bam in order to save one pound of urine so it can be 
transported to his field, requiring for the urine of one cow 30,000, 
lbs., for twenty cows, 600,000 lbs. for the whole year. 

The careful fexmer that uses absorbents saves some of the liquid 
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manure, but the thirsty, porous earth is constantly absoibing the 
liquids, and like the cuttle fish nothing is released from its suction. 
In the bam cellars that are cemented on the bottom the liquids are 
trickling over the cemented edge here and there and sinking into the 
earth. The best way and the only way to saye all the liquid manures 
that are voided while cattle are in the stables, is to have a cemented 
pit to receive it. 

I find in the experience of J. K, Tobey of Calais an incident of 
some value. In a basement he had two pigs that were upon the 
earth floor, except six inches or so of muck; this had become 
so wet that more bedding was necessary, so more muck was dumped 
from the floor above, and this process was repeated through the 
season, until the ,mass of muck was eighteen inches deep, and was 
very wet on top. In getting it out it was found that four or five 
inches of the bottom was quite dry, as dry as the earth below. This 
would seem to show that the liquid manure had been all saved, all 
absorbed by the muck and it had not passed through ; but Mr. Tobey 
came to a diflferent conclusion, because he knew that the same por- 
tion that was i\ow dry had been perfect mud, and the earth had ab- 
sorbed the moisture from the lower strata of muck faster than it had 
settled down from above, and actually there had been quite a drain- 
age to the earth below. Another idea is in regard to the pressure of 
the mass, if sand, muck or sawdust is used as an absorbent and is 
fully saturated and thrown into a heap. It is evident that an absorb- 
ent cannot retain, under pressure, what it will at first hold in sus- 
pension, as it were. As the press drives moisture from a cheese, so 
the additional mass added to the manure pile presses out much that 
has been absorbed. With this view of the case we must urge that 
liquid manure cannot be saved by absorbents as it can be by a water 
tight pit. 

I recently called at a place where a*nice new bam had been built 
and old ones removed. It was found this season that where the 
stable was nothing grew, while all around a bulky crop of oats were 
produced. The farmer said '* that there was so much nitie in the 
soil that nothing grew, and he was going to draw some poor dirt and 
cover it up." Let us be thankful tliat all farmers in Veiinont have 
poor dirt enough to cover such mines of fertility out of sight. 
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BUILDING STONES. 



WEIGHT, SPECIFIC GRAVITY, RATIO OF ABSORPTION, 
AND CAPABILITIES OF STANDING HEAT OF VARIOUS 
BUILDING STONES. 



By HIRAM A. CUTTING, Ph. D., State Geologist, Vermont. 



Having during the past pear instituted and carried out a series of 
expeiiments to ascertain as near as possible the capabilities of the 
various materials used in the construction of so-called fire-proof 
buildmgs to stand heat, I submit in tabulated form the . result of 
sach experiments, hoping they may be of use to the architects, 
quarrymen and insurance companies of our country, and also of 
some interest to others. 

In connection with the capabilities of the various building stones 
to stand fire and water, I have taken their specific gravity and 
weight per cubic foot> so that the identity of the various stones 
could at any time be compared, and if in the working of a quarry 
there was a change in gravity, or weignt, that it could be easily de- 
tected, and thus all who choose could know whether the tests given 
would apply or not. 

I have procured sample sp'ecimens of the most important build- 
ing stones in the United States and Canada, and after dressing 
tliem into as regular form as possible, three by four inches, and two 
inches in thickness, I have taken their ratio of absorption, which 
ratio I have expressed in units of weight, according to the amount 
of water taken up. If 450 units of stone absorbed one unit of 
water, I have expressed it thus: 1+450, meaning that the stone 
weighed 450 units when immersed, and 461 when taken from the 
water. 

To accelerate the process of absorption, I have placed the speci- 
mens in water under the exhausted receiver of an air pump. I find 
that in this way as much water is absorbed in a few minutes as in 
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days of soaking. When specimens were removed from the water, I 
have before weighing, dried their outside with blotting paper. 

In relation to the specific gravity, I have not followed Qilmores 
rule in full. He weighed the specimens in air, immersed them in 
water, and allowed them to remain until bubbling had ceased and' 
then weighed them in water, after which he took them from the 
water, dried them outside with bibulous paper, and weighed them 
again in air. From this last weight he subtracted the weight in 
water, dividing the dry weight by the difference. 

This gave a specific gravity subject to two sources of error. I 
have followed the more frequent custom of weighing the dry stone, 
using pieces of two or three pounds in weight, and then immersing 
them in water. After the usual saturation I have taken their weight 
in water, subtracting it from the dry weight in air, and then divid- 
incr the dry weight by the diffe^^ence. This gives the specific gravity 
of the rock itself, as usually found, which is what we desire, and I 
believe as it would usually be in buildinq^s constructed of the given 
material. The specimens were previously dried by long exposure 
to a temperature not exceeding 200 degrees Fah. To verify this I 
have taken specimens from the quarries direct, and after weighing, 
have brushed them over with paraffine dissolved in naphtha, weigh- 
ing them again so as to ascertain the exact amount of parafi^e, 
which made no visible change in the stone, other than to keep out 
water. I have then weighed in the usual way, and thus obtained the 
exact specific gravity of the stone as in the quarry, and I find my 
method, used as stated, to give the best results, and so have adopted 
ii 

After this I have placed them in a charcoal furnace, the heat of 
which was shown by a standaid pyrometer. In many instances I 
have placed them side by side with dry specimens, but have been 
unable to note any marked difference in the adtion of heat, beyond 
this, that the dry specimens became sooner heated. I have, however, 
no doubt that the capacity of a stone to absorb water is against its 
durability, even in warm climates, and vastly more so in the change- 
able and wintry climate of New England. It is here often frozen 
before any considerable part of the moisture from autumn rains 
can be evaporated. 

When the specimens were heated to 600 degrees Fah., I have im- 
mersed them in water, also immersing others, or the same, if unin- 
jured, at varying temperatures up to 800 and 900 degrees, that is, if 
they are not spoiled at less temperatures. I find that all these 
samples of building stones have stood heat without damage up to 
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500 degrees. At 600 degrees, a few are injured ; but the injury in 
many cases commences at or near that point When cooled without 
immersion, they appear to the eye to be injured less, but are ready 
to crumble, and I think they are many times nearly as much im- 
paired, and always somewhat injured, where water produces any in^ 
jury. 

I give you results in tabulated form : 
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I would remark that my experiments with granite show that there 
is quite a range in their capabiUty of standing heat — a range, in fact, 
much greater than I anticipated. With the sandstones the differ- 
ence is also marked as is their power of absorption. When exposed 
to heat wet they show a marked difference in the time required to 
heat them, the saturated ones seeming to resist the heat for a time ; 
but when equally hot they crumble the same as those not previously 
saturated. Their relative worth can be seen by the tables. The con- 
glomerates stand heat badly while the limestones and marbles stand 
best of all (up to the point where they by continued heat are chang- 
ed to quicklime), except soapstone, and |t species of artificial stone 
made under the McMurtire & Chamberlain patent 

The indications are from this and other samples that it may be 
possible to make an artificial stone cheaper and better for fire-proof 
buildings than our native quarries furnish, and we hope this possibil- 
ity may receive attention. But comments are useless, as the facts 
8et forth in the tables spdak for themselves. 
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ON THE MORE IMPORTANT PARASITES OF 
THE HIGHER ANIMALS. 



By G. H. PERKINS, Ph. D., Professor of Zoology in the University 

OF Vermont. 



In the " Eighth Annual Eeport of the Secretary of the Vermont 
Dairymen's Association," published in 1877, there is an abstract of a 
lecture by the writer upon " Certain Internal Parasites." Necessa- 
rily brief and without illustration, this abstract could do little more 
than call the attention of those interested in its subject to the lead- 
ing facts mentioned. The present paper is intended as a more com- 
plete, and it is hoped useful, contribution to the subject. Only a 
conviction of the extreme importance and practical value of the 
study of parasites and of the intimate connection which is found to 
exist between theu* habits and the health, not only of our common 
domestic animals, but even of man himself, decided me to bring it, as 
I have, before so many agricultural gatherings. And the more thor- 
oughly the habits and effects of parasites are understood the more 
important and necessary does their study appear. There is, proba- 
bly, no group of animals, of equal economical impoi-tance, concern- 
ing which so little is certainly known by the majority of the com- 
munity, and yet it requires no more than a quite superficial study of 
the subject to show very plainly how important it is that a very 
different state of things should exist. We naed only to become 
aware of the universal prevalence of parasites, at least among the 
higher animals, and to see how much mischief their presence may, 
and often does, cause to reach the conclusion that it is necessary for 
some one to collect all possible information respecting them. Al- 
though it is quite possible that one may begin the study of parasites, 
not because attracted by its own character, but because of some ap- 
preciation of the necessity for such study; this feeling .does not 
long continue. As the structure, habits and transformations of the 
different species come into view disgust speedily gives place to as- 
tonishment, wonder, and even delight. I know of no group in the 
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entire animal kingdom more strange and interesting in the life- 
histories of the animals which compose it than that commonly called 
Entozoa. 

This very feujt, however, explains in part the difficulty of ascer- 
taining the exact truth concerning any of these animals. Their 
habits are, in many respects, so unlike those of most animals, their 
changes of location so singular and unexpected, living at different 
stages of their lives, as many do, now in one part of an animal and 
now in a different part of another animal, now in pools or streams, 
and again burrowing in the organs of their host from which they may 
again escape into the open air, the form changing most remarkably 
at each change of location, that it is often difficult, or even impos- 
sible, to recognize the same species in different stages of its growth. 
This can be done with certainty only by patiently and laboriously 
watching every step of the development from the egg to maturity. 
Inasmuch as a complete and accurate knowledge of the history of 
any species is essential, if remedies and means of prevention are to 
be successfully applied, it is obvious that much study and observa- 
tion must precede their use. 

By far the larger number of parasites are simply organized and 
degraded representatives of the zoological groups to which they be- 
long, and those infesting the higher animals are very much lower in 
the scale of life than their host. Many of the insects, however, are 
infested by parasites of equal, or higher, rank than their own. This 
is true of the parasitic ichneumon flies, a group among the highest in 
the class of insects, and one to which we owe many thanks for its effi- 
cient checking of the increase of various destructive insects. By 
these insects some very ruinous depredations have been wholly stop- 
ped. The common hair worm (Gordiua) lives duiing a portion of its 
existence among the intestines of such insects, as locusts and grass- 
hoppers, and may be beneficial in checking the too rapid increase of 
those insects. Thus we find that there are parasites which, so far as 
man is concerned, are beneficial. With these it is not our purpose 
to deal, but to confine ourselves to tiie much larger class that are, 
directly, or indirectly, harmful to man, as all the parasites of domes- 
tic animals are. The first and most obvious division of the subject 
is into *' External Parasites " and "Internal Parasites." Some ani- 
mals may harbor only one of these classes, but most are found to 
be more or less infested by both and, not infrequently, by large 
nimibers of different sorts. Less important and, because better 
understood than the entozoa, therefore requiring a less extended dis- 
cussion, are the 
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EXTEBNAL PABASITES. 

Most of the external parasites of the domestic animals belong to 
that order of insects known as Diptera, a group of which the horse- 
flies, house-flies, gnats, mosquitoes, etc., may be taken as examples. 
To this group belong the various species of bot-flies and many so- 
called ticks and the fleas. 

Of the bot-flies full accounts have been given in previous agricul- 
tural reports by various authors. They all are stout, hairy flies of 
which the sheep-bot, figure 1, may be taken as an example. 



il^t* 








Fig. I. 
(Ebstrus Ovis — Sheep Bot-Fly. 
1, S. perfect fly. 
8, papa— 4, 5, 6, larva. 

It is to be noticed that these flies are not parasites except in the 

larval state and, though usually regarded as external parasites, the 

horse bot-fly and the sheep bot-fly are really internal parasites so 

far as their location while parasitic goes ; but, as they are very closely 

allied to other external parasites, and very widely removed from all 

other internal parasites, it is more convenient to study them with 

the former group. All bot-flies spend the pupa, or chrysalis, state 

in the ground and the perfect, or fly, state in the air and, as the 

mouth parts are but very little developed, they are able to take little, 

if any, food, their only function being that of reproduction. The 

ticks belonging to the Diptera are some of them winged, others 

wingless. They are found, not only upon cattle, but also upon birds 

and other animals. They are provided with sharp claws by means 

of which they cling to the hair, feathers, or skin of their host. They 

all produce one or, at most, two living and full grown larvae at each 

brood, instead of laying eggs as most insects do, and yet the broods 

are so frequent and the young so soon capable of reproduction that 

they increase with great rapidity. 
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The horse-tick has two win^s and is, in general 
appearance, somewhat like a house-fly, but the sheep- 

Itick, figure 2, is without wings, and though closely 
allied to the flies has little of the outward appear- 
ance of a fly. 

Fleas of various species are found upon diflferent 
animals. These are wingless and degraded dipte- 
Shebp-tTck & Pupa, ^ous insects. They often infest buildings, concealing 
themselves in cracks, or beneath rugs and carpets whence, especially 
at night, they leap out to attack any unlucky animal that may be in 
their way. As they are not content with a sii^le bite, but jump 
about biting as they go, a few fleas may seem like quite an army. 
The eggs are produced in great numbers and they hatch in about 
two weeks into white, footless larvae with bristle-like hairs along the 
sides. In this state they remain, feeding upon such organic matter 
as they may fiud, for a couple of weeks more, when they form co- 
coons in which they remain inactive for two«weeks, or perhaps less, 
and then they come out as perfect fleas. Different species of fleas 
appear to prefer each a parfcicalar species of animil as, for example, 
we find one species inhabiting the dog, another the cat, and so on, 
but, if the favorite sort of animal is not at hand, they do not refuse 
the blood of some other, or of man. In all the fleas the mouth parts 
are long and slender, fitted for piercing the skin of any animal they 
may attack and for sucking the blood which constitutes their food. 

Another order of insects, the Hemiptera, furnishes several para- 
sites. The bed-bug and lice belong to this group, as does also the 
common black squash-bug. Lice are degraded members of the group. 
They all have a wingless, flattened, oval body and a slender pierc- 
ing proboscis, which they can fold under the body. The head is 
small, as are the eyes. Different species inhabit different species 
of animals and sometimes several species are found upon one 
animal. The bed-bug is parasitic on birds, bats and many 
other animals besides man, and, on this account, may very 
readily make its way into houses, where it may conceal itself 
in crevices or wherever it may find a place. It also hides under 
the bark of dead trees. An old hunter on the south shore of Lake 
Superior once told me that on stripping off the bark of dead forest 
trees he had several times found great numbers of them, and there 
is no reason to doubt the statement. This insect is tenacious of life, 
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a fact which should be remembered when using means for its de- 
struction. It can also live a long time, even a year, without food of 
any sort 

The true ticks are easily distinguished from those mentioned 
above by their general form and appearance and they all have eight., 
instead of six, legs and are classed with mites and spiders. When 
first hatched the young tick may have only six legs. 




IXOD£S fJuVlS. 

Upper figure natural size; lower 0n« 
' From Packard's Zoology. 



The cattle*tick, (Ixodes bovis, Riley,) 
figure 3, is dne of the commonest of the 
ticks. Its body is oval, covered with a 
leathery skin of a reddish color. It is a 
very large species, being sometimes half 
an inch long. It is chiefly found in the 
western states. 

Another species, (Ixodes unipictns, 
Pack.,) is about half as large as the pre- 
ceding. It is darker in its general color 
and bears a whitish spot upon its back. 
It is found upon various animals, includ- 
ing man. Many other species of ticks 
are found living upon different animals. 



Mites of various species are common 
parasites and often produce very serious 
trouble. One of these, (Sarcoptes scabiei, 
Latr.,) figure 4, produces the disease known 
as itch in man. It is an exceedingly minute 
insect of a whitish appearance. It burrows 
under the skin, making tunnels which at 
first go directly inwards from the surface 
and then turn in a horizontal direction. In 
these burrows the eggs are laid. The bur- 
rowing of this insect produces much irrita- 
tion, itching, and watery pustules caused by 
inflammation. The pustule usually marks 
the place at which the insect entered the 
skin. These mites are generally sluggish, 

but they are able to jump some distance, and in this way may pass 

from one person to another. 




Fig. 4. 
Sarcoptes Scabibi. 
Much enlarged. From Verrill. 
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Another somewhat singular mite, figure 5, is 
found in great numbers in some kinds of 
brown sugar from which it finds its way to the 
skin of those who handle it, causing what is 
known as grocer's itch. 

Another mite, figure 6^ 
^ produces the disease known 
as mange in horses. lice, 
Fig 6 ""^ ticks and mites may all be 
8^r.SS"M^iSS;de8troyed by siimlar meth- " 
**™^- ods. Perhaps the best gen- 

eral remedy is a solution of carbolic acid, of 
strength varying with the character of the infest- 
ed animal and the location of the parasite. To- 
bacco tea, with the addition of a small amount of 
carbolic acid, proves efficacious as a remedy for ""Vroml^uvier!'' 
lice and ticks. A solution of sulphuret of potassium in the propor-^ 
tion of from 2 ounces to 4 ounces in a gallon of water is highly recom- 
mended ; also some authors recommend a wash made by boiling in 
common whitewash as much flowers of sulphur as can be dissolved, 
diluting the mixture with water before using it. In any case it is 
probable that more than a single application of whatever wash is 
used will be necessary. The second application should be made a 
week or ten days after the first. Snuff, or Persian insect powder, 
is useful and may be often used, especially the latter, more conyen-* 
iently than the liquid remedies. The carbolic acid has an advantage 
over any other remedy in the persistency of its odor, which is repul- 
sive to most insects. I have known cases in which the hair of ani- 
mals washed with a solution of this substance retained the charac- 
teristic odor for several months, so that when the hair was dampened 
it could be plainly perceived. 

INTERNAL PARASITES OR ENTOZOA. 

We now come to the most extensive and important division of our 
subject, and leaving the consideration of those parasites which live 
upon animals, we turn to those which spend, at least, a portion of 
their lives, inside their bodies. They all belong to the zoological 
group vermes, or worms, although by no means in all cases worm- 
like in form. They are all simply organized, often having only a 
rudimentary, circulatory, respiratory and digastiva system. The re- 
productive system is, however, always highly developed and their in- 
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crease often very rapid, though, from the nature of their habitation 
and the vicissitudes to which they are exposed, comparatively few of 
those hatched from the egg ever reach maturity. The Entozoa form 
a group pecuHar in many important respects, so much so that, as 
Cobbold suggests, their study abnost constitutes a science by itself. 
Says Dr. Cobbold in this connection : " The happiest, and perhaps 
after all the most truly philosophic way of studying the Entozoa is 
to regard them as a peculiar &iuna destined to occupy an equally pe- 
culiar territory. That territory is the wide spread domain of the 
interior of the bodies of man and animals. Each animal, or *' host," 
may be regarded as a continent, and each part, or viscus, of his 
body may be noted as a district. Each district has its special at- 
tractions for particular parasitic forms ; yet at the same time neither 
the district nor the continent are suitable localities as a permanent 
resting place for the invader. None of the internal parasites * con- 
tinue in one stay ; ' all have a tendency to roam ; migration is the 
very soul of their prosperity; change of residence the sine qua non 
of their existence, while a blockade in the interior, prolonged be- 
yond the proper period, terminates only in cretification and death." 
Animals harboring these unwelcome guests maybe infested by only a 
few or by many, and instances are recorded of animals infested by 
thousands of them. They are always damaging to the health of 
their host, often causing severe pain and grave disturbances of the 
organism, and not seldom prove &ital. As will be seen hereafter, 
man is interested in the study of such parasites as infest those ani- 
mals which he has domesticated, not only because by their destruc- 
tive ravages they deprive him of his property, but still more because 
they may affect his own health and Hfe. As complete a knowledge 
as may be possible of the habits of these parasites is the more im- 
portant, because it has almost always been found that prevention is 
much more easily accomplished than cure. Indeed, it is very often, 
if not usually, true that, while the presence of parasites can be pre- 
vented successfully, when they have once gained admission into the 
system of an animal they cannot be expelled without danger, and 
must be left to work out their own course as determined by the laws 
of their development, even though this should involve the destruc- 
tion of the host A group composed of animals possessing such di- 
verse characteristics and so numerous as the Entozoa is necessarily 
unwieldy when considered as a whole, and it has been found con- 
venient to separate it into seveitil divisions. The whole group may, 
for our present purpose, be divided into Flatyhelminthes and Ne- 
matelminthes. The Platyhehninthes^ or flat worms, are more or less 
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ribbon-like worms of variable lengths. Some have a very much 
branched digestive tube, others none at all. The Nematelminthes 
are round worms and are usually somewhat more complex in their 
organization than the Platyhelminthes, The Flatyhelminthes are 
again divided into three^groups, viz.: 1. Turhellaria. 2. Trema- 
toda. 3. Cestoda. 

The Turbellaria are flat worms, of ovate form ; the outside of the 
body is covered with fine hairs or cilia. They are mostly non-para- 
sitic, and none of them, I believe, are found in man or domestic ani- 
mals. The Trematoda are also flat, ovate worms, with one or more 
suckers on the lower side of the body. They are, in their adult life, 
parasitic in the higher animals. In the immature stages they live in 
water or on snails. The largest^ are several inches long, while the 
smallest may not be'more than one hundredth of an inch long. The 
life histories of but few of the Trematoda are known. They all 
pass through several transformations, if we may judge the whole 
gi-oup by those whose history is known. 

The most common Trematode parasite is that known as the Liver 
Fluke {Fasciola hepatica, Linn.) The general form of this parasite 
may be seen in the cut, figure 7. 

It is found in sheep, cattle and other animals, and 
rarely in man. As the figure shows, the form is 
ovate, the anterior end being widest. The length is 
from three-fourths inch to one and one-fourth inch, 
and the width from one-half inch lo three foui*ths 
inch. Its color is light brown, or greenish yellow. 
If disturbed they often curl up the ends of the body. 
In front is a cup-shaped sucker which surrounds the 
mouth and back of this, near the widest part of the 
body, is a second larger sucker. The surface appears 
smooth to the naked eye, but if it be magnified it is 
seen to be covered with small spines, though, as these 
are easily rubbed off, they may not be always pres- 
ent. The reproductive system is, as in most Entozoa, 
greatly developed and the animal may produce a 
tw^cr^turafatz^?* ^^^ number of eggs. The digestive system is 
also well-deveioped. The eggs pass out from the infested animal 
and such of them as reach water, or any damp place, hatch, after 
a time, into small embryos of a conical form, covered with hair- 
like filaments or cilia, by the vibration of which they swim freely. 
After a time they probably find their way to some water snail upon 
wliich they become parasitic, the cilia having been lost by this time 
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so that the embryos must creep instead of, as before, swimming. 
Soon, it is most probable, this embryo works its way into the snail 
where it changes its form and becomes larger and sac like. Inside 
ofi this sac new larvae are developed. These larvae (or when free 
from the sa€, Cercarioe, as they are called, the sac mass itself being 
called a nurse,) are much more active than the' imciliated em- 
bryoa They wander from the snail upon which they have been 
living and may be swallowed by sheep or cattle, either in water 
drank or upon moist grass. In this way the cercarise find their way 
into the stomachs of the animals in which they are found, and from 
there pass into the intestine. At this time each has somewhat of 
the form of a taipole, but as it reaches the intestine and makes its 
way to the liver it loses its tail— burrows out a small space and 
becomes encased in a shell of lime, and in time, it may be several 
months, it develops into a mature fluke. They may exist in large 
numbers in the liver of a single sheep and each fluke may contain 
many eggs, which, when freed, pass from the intestine and, if they 
reach a &ivorable location, they hateh and pass througlf the series of 
changes already indicated. It may be stated that all of the stages 
indicated above have not been traced in the species under considera- 
tion, but uniting such facts as have been observed with those ob- 
served in allied spasies, the coarse of develop nent indicated is so 
probable that we may regard it as almost certain. After it has be- 
come sexually mature the fluke voluntarily leaves the liver and 
passes from the intestine full of eggs, which may hatch or perish, ac- 
cording to circumstances, and the fluke itself speedily dies. As has 
been seen, the development of this parasite can only take place in 
the water, hence only those eggs that reach some pool or stream can 
develop. The Fasciola hepatica is found in many animals, but is 
most abundant in those that graze. In the Adirondacks deer are 
sometimes killed whose livers are filled with flukes, probably of this 
species. The presence of Fasciola in sheep, if in considerable num- 
bers, causes the disease known as " rot " or " fluke-rot, ' which must 
not be confounded with the " foot-rot" It has been thus feir much 
more prevalent and destructive in Europe than in America. In some 
parts of England and the continent the loss has been very great 
Thus, Leuckart states that " in the neighborhood of Aries alone, 
during the year 1812, no less than 300,000 sheep perished. In the 
inner departments, during the epidemic of the years 1853-54, many 
cattle breeders lost a fourth, a third and even three-fourths of their 
flocks." And Cobbold says that " Scores of cases are on record 
where our English farmers have individually lost three, four, five, 
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and even eight huiidi*ed sheep in a single season ;* and many agri 
culturists have thus become completely ruined " 

The outbreaks of ** rot " in Europe seem to occur periodically, at 
intervals of several years. But while this trouble has not developed 
in this country to any such alarming extent as in Europe, it is not 
unknown here, and several cases, one or two involving considerable 
loss, have come to my knowledge in Vermont, and I am certain that 
loss from this cause is more common than may be supposed from 
the fact that more than one case of death among sheep from unknown 
causes has been related to me by i^umers, which was probably 
due to this parasite. Because I have found that, although the 
^uke has been known for many years in Europe, and even in 
America, there are many intelligent formers who fail to recognize its 
presence, and because it is very important that its presence should 
be at once known, I shall give the indications of flukes in the liver 
of sheep with some fulness of detail. If the flukes have estabhshed 
themselves in large numbers in the liver and have been there for 
some time, £heir presence may b|p readily and surely known by the 
appearance of the animal. Cobbold speaks of the weakness over the 
loins of the sheep, where a slight pressure of the hand '^ immediately 
causes him to wince, at the same time there is communicated to the hand 
a yielding sensation totally unlike the firm resistance one meets with 
ivhen running the hand down the spine of a sound sheep." If the 
case is a very bad one there is a noticeable hollowness of the back. 
The skin, too, loses its ruddy hue and becomes deficient of the unc- 
tuous secretion which in health belongs to it This renders the 
wool harsh and dry, and leads also to its easy separation from the 
foUicles. A dry, scaly state of the skin on the inner parts of the thighs, 
particularly where it is uncovered with either wool or hair, is like- 
wise early to be recognized." "An examination of the eye will ma- 
teiially assist in determining the question of disease. If the lids 
are everted, the membrana nictitans being pressed forward, it will be 
found in the early stages of the malady, and especially if the animaJ 
has been excited by being driven a short distance, that the vessels of 
the conjunctiva are tinged with pale or yellowish colored blood and 
the whole part has a pecuHar moist or watery appearance. Later 
on the same vessels are blanched and scarcely to be recognized, ex- 
cepting, perhaps, one or two, which present a similar watery condi- 
tion or are tinged with dark colored blood." If an animal diseased 
in this way be cut up, all the tissues are very wateiy and flabby and 
pale and especially do the contents of the abdomen present a pale 
appearance and the cavity contains a yellowish, clear fluid. The 
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liver has not the usual dark color, and smooth, even surface, but is 
nodulous and uneven, and of a dii*ty brown or yellowish. In the 
bile ducts the flukes may hd found in greater or' lesser numbers, 
sometimes several hundreds. 

As for treatment, it may be seen from what has been shown as to 
the development of the parasite, that sheep pastured in dry pas- 
tures will be less likely to be infested than others and even sheep kept 
on low ground may be kept fiee if they are well cared for and fed hay 
or roots from dry ground. When once in the body of the sheep it 
does not seem pitkiticable to expel them. Aifected animals should 
be at once put in a dry location and fed well with good nutritions 
food and kept in as good a condition as possible. Most authorities 
consider salt as of use. 

Cobbold says that the fluke is especially prevalent during the 
spring in its matuie state, and that at this time it escapes frequently 
from the alimentary canal. Also large numbers of eggs may be dis 
charged from infested sheep and these eggs may be dispersed hither 
and thither by winds and such as reach any body of water may de- 
Telop — ^indeed, the egg before passing from the body of the fluke 
has 80 far developed as to contain a cihated embiyo which is able, 
as soon as set fi'ee from the shell of the egg, to swim freely about 
and the development goes on as already described. Although not 
a common human parasite, this Fasciola is not to be passed by as of 
no direct interest, aside from a pecuniary one, to man. Mature, or 
nearly so, larvse, the cercaiise, find their way into the skin of man 
and in this way become lo:lged in his system. Man may also swal- 
low the larvse in water, or on vegetables. In both cases, if the par- 
asites reach the liver, serious consequences may follow. Celeiy, or 
other .vegetables, that grow near pools or ditches, or that are watered 
from such places may conceal fluke larvee and are safe to use only 
after thorough washing. When once the fluke has established itself 
in the system its presence could be rarely determined with certainty 
and if it could, no methods are as yet known by which it could be 
dislodged. 

' In another way man may receive damage from the fluke. The re- 
marks of Dr. Cobbold in relation to this are so eminently practical 
that I quote them at some length. *' Though of comparatively rare 
occurrence in the human body, the common liver fluke is, in an in- 
direct manner, extremely iujiuious to man. Bj its prevalence in the 
lower animals it cuts off a large supply of healthy food, at the same 
time produmng a quantity of meat unfit for the market, but which, 
nevertheless, is largely eaten by our poorer inhabitants. Even the 
5 
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odor arising from the diseased condition of the animal flesh is not 
without its baneful effects and in one instance, at least, it appears to 
have been the immediate cause of death. In the summer of 1854, 
says Mr. Simonds, ' a person of intemperate habits, following the 
occupation of a country butcher, was employed in skinning and 
dressing a number of rotten sheep on the premises of a farmer in 
the county of Norfolk. The sheep were necessarily opened when 
warm and while he was so engaged he complained greatly of the 
sickening smell. The same evening he was attacked vdth. choleraic 
disease and two days afterwards was a corpse.' " 
Another of the flukes is that known as 

DISTOMA LANCEOLATUM, Mchl. 

This is also found in the bile duct and gall bladder of cattle and 
rarely of man. It is smaller than the preceding, being only about 
one-third of an inch long and about one-eighth of an inch wide. 
The body is thin, flat, smooth, lanceolate in outline, vndest just 
back of the middle, whence it tapers towards each end. Its devel- 
opment is not greatly different from that of Fasciola. In its effects 
it resembles the jH'eceding species but its smaller size prevents it 
from doing so great injury and so far as I can ascertain it never has 
caused any very serious mischief. Several other flukes have been 
found in the human system, though rarely. One species, however, 
{Bilharzia hoematobia, Cobb), has proved a serious pest at the Cape 
of Good Hope, where its presence in the portal vein and in adjacent 
blood vessels has given lise to a common and dangerous disease. 
There are also several flukes found in the paunch of herbivorous 
animals, where they live attached by suckers to the lining mem- 
brane. They are more cylindrical than the liver flukes and do not 
so far as is known, do any especial harm. They belong to the genus 
Arnphistoma, They are supposed to pass through the same, or 
similar, stages of development to those of Fasciola, and to be intro- 
duced into the stomach in drinking water. 

OESTODA. 

The third group of the Platyhelminthes^ the Cestoda^ is of even 
greater importance than the former, embracing as it does a far 
larger number of injurious species, some of which are common in 
man and sometimes produce disorders in his system of a most terri- 
ble sort. As will be seen, the history of these animals, commonly 
known as tape-worms, is exceedingly strange and interesting. In 
form they differ much from the IVematoda. Like them they are 
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thin and flat, but, while the Trematoda are short and unjointed, 
these are usually long and composed of many joints, though soma 
have but few. In general they are flat, ribbon-like worms, with soft, 
sami -transparent boJies. There is a more or less globular head^ 
which has suckern by which the animal may cling to the intestine^ 
or wherever it may be located. Sometimes, but not always, there is 
a crown of hooks about the hen,d. The worms comprised in this 
group have a very simple organization, having no digestive appara- 
tus and very little complexity of structure. When the animal is 
mature each joint has the power of independent life and of pro- 
ducing great numbers of fertile eggs, and as these joints drop off^ 
one after another, they pass from the animal and may scatter the^ 
eggs wherever they may happen to be. So complete are the joints^ 
each in itself, that some authors regp,rd a tape- worm, not as a single 
individual, bitt as a community. But it is certain that the welfare 
of this colony depends largely upon the condition of the head and 
if this be destroyed the whole ultimately perishes. In some cases a 
single fgg may produce moie than cne tape-woim, though this i» 
not usual. All the cestodes pass through great metamorphoses 
during their development. As will be shown hereafter, in all cases 
the worms Jive in an embryo condition in one animal and in an 
adult in another which feeds upon it and, in an intermediate state, 
only for a very short time, however, it lives outside of all animals. 
Tape-worms are found especially in the higher animals and several 
species may exist in one animal ; ten are known to exist in the hu- 
man system. A few invertebrates also harbor tape worms. The de- 
velopment of one of the tape-worms infesting the dog has been ex- 
peiimentally studied as follows: Several mature joints from the dog 
were "given to rabbits which were afterwards killed and examined and, 
if only a short time had elap ed since the joints were taken, the 
blood in the abdominal veins was found full of very minute embryo 
tape-worms and there were found to be hooks about the head with 
which they could bore through the walls of the stomach or any other 
part of the intestines. Later, about four days after the joints are 
taken, small white spots are seen in the liver, which are about one- 
eightieth of an inch in diameter. These spots increase in size, become 
oval in form and soon they are large enough to be seen with the naked. 
eye,*and this process goes on for several weeks at the end of whick 
time, usually about three or four weeks, the worms, become envelop- 
ed in a calcareous shell, or box, and escape into the abdomen, where 
they wander about for a time. Later they become encased in another 
cyst and this is as far as they will ever develop in the rabbit ; but, if 
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a portion of this animal be swallowed by a dog, tl)e cyst dissolves 
and the embryo worm develops into a complete, many jointed tape- 
worm. The most common tape-woim of man, the poik tapeworm, 
Icenia solium^ develops in much the same manner, and thus we 
^nd this strange relation existing between one ani nal-anl another, 
between the animal which serves as food and that which devours it. 
This relation is shown in the following list, which might be indefi- 
nitely extended : 

MATURE OR CESTOID FORM. YOUNG OR CYSTIC FORM. 

Taenia sohum is found in man, Found in muscles of the hog. 

Taenia mediocanellata is found in man, Found in muscles of cattle. 

Taenia echinococcus is found in dog, Found in organs of man and cattle. 
Taenia coenurus is found in dog. Found in brain of sheep. 

Taenia crassicolis is found in cat. Found in brain of rats and mice. 

Taenia serrata is found in dog and fox, Found in liver of' rabbit. 

Taenia cucumerina is found in dog, Found in dog louse. 

In this last case we have a singular development, for, while the 
mature worm lives in the intestines of the dog from which the eggs 
pass, these eggs are eaten by the louse, in which they develop into 
minute, sexless tape-worms, and in this state being swallowed with 
the louse by the dog, develop in his body into sexually mature tape- 
worms. In fishes and amphibia are to be found the immature forms 
of tape-worms, which become mature in the intestines of water 
birds and one species found in man is supposed to originate in fish. 
We will now study a few of the tape- worms, those that are most 
liable to infest man, as fully as the space at our command will al- 
low. We have first to consider 
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T^NiA Solium, Linn. — The common 
tape loorm of m>an^ figure 8. — Probably 
no Entozoa has been more satisfactorily 
studied than this. The parasite is often 
very long, flat jointed, whitish, taper- 
ing to a very slender thread-like por- 
tion at one end, terminating which is 
the globular head, which is usually 
about as large as the head of a large 
pin. This bears four suckers, some of 
■ Sili*^3 ffM which are seen in the figure, on the en- 
( B ^■^L larged portion of the heads on the 

I M I^HB ^3^ right side of the cut. The upper pai-t 

of the head is bluntly conical and is 
surrounded by two rows of hooks 
(from 22 to 28 in each row). This 
tape worm may be many feet long and 
the largest joints are usually about 
one-third of an inch wide and rather 
more tham one-half inch long. The 
narrow portion next the head is not 
jointed, but is crossed by a gi-eat 
number of fine lines ; after this comes 
an indefinite number of joints. Ac- 
cording to Leuckhart the first 450 
joints do not produce fertile eggs, but 
all after this are furnished with sexual 
organs and each is capable of produc- 
ing multitudes of fertile eggs. Often 
but one worm exists in the body, but 
Natural size. The three upper there may be several, and, in rare in- 

righthand figures hmow the hearl *' 

enlarged and in diflferent positions stances, thirty or forty, and it is thought 
by some authorities that the cases of worms several hundreds of 
feet long which have been reported were not simple woims, but sev- 
eral counted as one. Cobbold doubts if a single Taenia solium ever 
reaches a greater length than thirty feet. As joints become mature 
and filled with eggs they drop off and pass from the intestine and 
thus a person infested with a tape-woim becomes involuntarily a dis- 
seminator of the parasite. The joints are able to live some time after 
escaping from the body and they can even move somewhat and as the 
embryos in the eggs grow it swells and finally the covering bursts, thus 
liberatin .^ the eggs. If tlie:se ova are swallowed by a pig they of course 




Fig. 8. 
T^NiA Solium. 
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pass into the stomach and the shells are there dissolved, setting 
free the minute embryos, which are at this time 
bag-like at the posterior end with a short neck 
terminated by a globular head which is furnished 
with an apparatus for boring, and, as soon as set 
free, they begin to work into the tissues of their 
host and lodge in the fatty portions of the mus- 
cles, or in some organ. Here the hooks are lost 
and the animal becomes encased in a calcaieous 
shell in which it is coiled. If the larvae make their 
way into a blood vessel they may be carried to any 
Xabval^tape worm .part of the body. Before becoming quiescent in the 
organ' or muscle in which they have lodged they burrow about for a 
time and cause inflammation and if in large numbers great disturb- 
ance. But this inflammation causes the cysts, or cases of calcareous 
matter, to be formed about the embryo and when these are formed 
they no longer move about and the part infested becomes spotted 
with white places, or becomes what is popularly called "measly." 
The inflammation now subsides and the animal infested may be, to 
all appearance, perfectly well. When fully formed the measle of 
this worm is an oval, or bean shaped, whitish body, about one- 
thirtieth of an inch in diameter and hence visible to the unaided 
leye, if present in any considerable numbers. The measles retain 
their vitality for some time after the death of the animal in which 
they have existed. If any one, or more, of the cysts formed in 
measly pork be eaten by man, the cyst, or shell, is dissolved in the 
stomach and ths embiyo uncoils and forms a minute worm, consist- 
ing of a head with four suckers, a crown of hooks and a naiTow 
portion of some length ending in a sac of globular or ovoid form. 
When it reaches the alimentary canal it firmly attaches itself by its 
suckers, and, by a sort of budding, joint after joint is formed until 
a. tape-woim mature in all respects is produced, and thus its history 
is complete. The presence of one or more of these tape-woim? in 
the human intestine produces a great variety pf disorders and 
symptoms, so that it is not easy for a physician to determine itspres- 
en ce or be certain of the cause of the ti'ouble unless the joints, that are 
liable to pass off at any time, be discovered. This of course discloses 
th e presence of one or more of the parasites. I do not know that 
th eie aie any symptoms caused by the preseKce of a tape- worm 
w bich are not also symptoms of other disorders. The effects are 
sometimes not grave, but often they are severe and taxing to the sys- 
te m, and many disorders, as colic, vertigo, dyspepsia, lassitude, es . 
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. pecially in the. limbs, faintness at times, hysteria, epilepsy, convul- 
sions and even insanity have all been caused by the presence of this 
parasite and have been completely cured when it was removed. For- 
tunately, if a correct diagnosis of the case can be reached, there 
are Remedies which are almost certain. It would be out of the prov- 
ince of this paper- to enumerate them here, but it will be sufficient 
to say that oil of male fern seems best, though turpentine has been 
used with very good effect, and mush of pumpkin seeds, and other 
remedies less certain, but sometimes sufficient, have been sudcessfully 
used. In any case the remedy should be taken under the direction 
of a physician. I have shown that in all cases two distinct animsJs 
are needed for the full development of the tape-worm. In excep- 
tional cases, however, the development may be carried on in one 
alone, as when man swallows the eggs of Taenia solium they may de- 
velop embryos and make his flesh "measly," but the development 
will go no farther than this. However, its presence as a cyaticercus, 
or embryo, is more fatal than as an adult worm. As this tape worm 
can reach the human system only from " measly " pork, it is impor- 
tant that this should be avoided, and, as in cases where only a few 
exist they are not noticeable, it is important that no pork, not 
thoroughly cooked, should be eaten. In pork well cooked, or salt- 
ed, the heat, or brine, destroys the embryos. Raw ham, sausages 
and the like may be prolific sources of this parasite and should be 
avoided accordingly. It is also obvious that, as the hog becomes 
infested by swallowing eggs that have passed from the intestines of 
their human hosts, these filthy beasts should never have access to 
human excrement. 

Not so commonly found in man as the preceding, but yet not 
very uncommon is 

T-ENiA Mediocanellata, Kuch. — The Beef Tape-worm. 
This closely resembles the ^ pork tape-worm and is often 
confounded with it. It lacks the crown of hooks which 
the latter possesses and the head is not pointed at the 
end. Its form is seen in figure 10. The changes in form 
Head^of *T.E- ^^^ location are like those of the preceding species, the 
CANELLATA— ^^^^ giving place to the hog, as the source. ''Measly" 
worm. ^*£n- ^^^ ^^' perhaps, more dangerous than measly pork, be- 
larged. cause the " measles " are much smaller and hence less 

easily discovered. The mature worm is much larger than Taenia 
solium. Uncooked veal, or beef, is to be avoided, as being a prob- 
able source of this parasite. Its effects appear to be identical with 
those of Taenia Solium and the dame remedies should be used. 
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There are several other tape-worms of small size and yare occurrence 
that infest the biiman body in the mature state. There are, how- 
ever, several others that infest man in the immature condition. 





Fig. II. 

Head of Taenia Mar- 

GiNATA (maure.) \^i^ ,-i. 

Much enlarged. Einb»yo o£ tJL.ma Mau- 

GINATA— Diving bladder- 
worm. From V err ill. 

TAENIA Marginata, Batsch. — This is best known as the diving blad- 
der worm of sheep and cattle. Ap a bladder worm it is in its embryo 
condition. It may be found in various parts of the body, but most 
frequently in the viscera. The head is small and bears suckers and 
a row of small hooks ; below these is the neck, made up of many 
very short joints, fiTfure 12, and finally there is an immense sac, 
or bladder, sometimes five inches long, of a globular or pear 
shaps. The upper part of this is slit and into it the head and neck 
can be withdrawn with a veiy paculiar movement, regular as a pul- 
sation, as they rise and fall in the fluid of the sac. The mature 
worms may exist in the dog in large numbers and are by them prop- 
agated, as joints full of eggs pass from the intestine, and in this way 
the eggs escaping may be blown into water, or over grass, and thus 
sheep and cattle take them and as they reach the stomach they hatch 
and find their way to various parts of the body where they develop 
into the water bladders, or diving bladder worms. By pressure upon 
organs, or inflammation which they cause in them, great mischief is 
often done. While the young worms may be carried to any part of 
the body and may lodge there and cause serious inflammation, all 
soon perish except those that go to the liver, or viscera, and these 
only form the bladders. It seems to be very common in England. 
It has been stated on high authority that nearly every sheep killed 
in, or near, London has these bladder worms and, as a corollary, 
most of the butcher's dogs have the mature worms, for, if a dog eats 
the flesh of an infested animal and swallows one of the bladder 
worms the result is always the growth of a mature tape- worm. It 
does not live in the human system in the mature state and only in 
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very great rarity in the cysticercus state. It will readily be seen 
that dogs are able to do great mischief by involuntarily increasing^ 
the spread of this parasite, for, if a dog devours the bladder worms 
which he may find about a slaughter house, and these develop inta 
mature worms which produce eggs, these will pass from the dog and 
be scattered where sheep may swallow them, and when an animal is. 
once infested it does not seem possible to remove the parasite. The 
size of the " water bladders is so great that by simple pressure upon 
the adjacent organs great harm may be done. " The adult worm ia 
somewhat like the pork tape-worm in appearance, but is smaller. 
Another tape- worm also found in dogs in the adult shape, but infest- 
ing sheep in the cysticercus state is 

TiENiA CcENURUS, Kuch. — ^This is also found in the immature state in 
cattle, horses, goats and some other animals, but it is most common 
in the sheep, causing the disease known as " water-bi-ain," " gid,*^ 
'" staggers." The ova, scattered from the faeces of dogs, find their 
way into the stomachs of sheep and are borne by the circulation to 
various parts of the system, but onlyHhose that reach the brain ap- 
pear to develop. Having reached this organ they burrow in its sub- 
stance as shown in figure 13, A, 




Fig. 13.— T^NIA CCENURUS. 

A, brain of sheep showing burrows of larvae, g g, seconrlarv vesicles inside a large 
primary vesicle. E, one of these greatlv magniflefJ, showing the contained embryo. d> 
suckers about the head, c, crown of hooKS. From Packard's Zoology. 
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and form soft, white, transparent tumors of oval or spherical form, 
and ultimately cause death. On the outer surface of these tumors 
Are great numbers of little elevations. These are the heads of mi- 
nute tape- worms, which may be one- sixth inch long when fully 
extended. Each of these little heads is furnished with a pointed, 
beak-like protuberance on the front of the head, and with four large 
suckers, figure 13, E, d, and a crown of hooks, figure 13, E, c, which 
are in a double row. They increase in number after they have located 
themselves in the brain, by budding, so that from one there may in 
time come a large n amber. , The symptoms of their presence vary 
^eatly. A sheep thus affected has at the outset a wandering, dull 
^ait, " which is frequently succaeded by irregular, tortuous, whirl- 
ing movements of the body, accompanied by contortions. A simple, 
temporary cure is readily affected by puncturing the head over the 
diseased part, but veiy commonly the animals die of exhaustion and 
inability to take their proper amount of food. In the later stages 
of the disease, especially where several tumors exist in the same 
brain, it is not uncommon to find the skull thinned out in various 
directions. In many places the bony absorption is complete, so 
that the skull exhibits on being dried, a parf orated and irregularly 
honey-combed appearance." If a dog is at hand when a sheep hav- 
ing these hydsitids is killed and gnaws a part of the skull and swal- 
lows some of the young worms, they reach the stomach and there 
lose their calcareous envelope and reaching the intestine fasten them- 
selves there and become small tape-worms and, as joint after joint 
passes off from the dog, the eggs are scattered about, as already 
noticed, and as they retain their vitality for a long time, may be 
taken into the stomach with water or herbage. Of course the dogs 
become infested by swallowing the embryos which they find in skulls 
about slaughter houses. Hence one of the most effectual methods 
of preventing the increase of this, as well as the preceding species 
of tape-worm, is to diminish the number of dogs and to prevent 
Buch as are kept from prowling about slaughter houses, feasting upon 
such offal as they may find. We now come to the study of a tape- 
worm of which Cobbold says that.it "is probably more injurious to 
the human race than all the other species of Entozoa put together, 
or, to say the least, it is more frequently the immediate cause of death 
than any other internal parasite." This is Tcenia echinococcus, Sie- 
bold. The mature worm, figure 14, is found only in the dog and wolf. 
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It is yerj small, bein^ when fully grown only 
iiljout one-fourth inch long, and often less, and is 
CL^mposed of but four joints. It may exist in the 
intestines of the above animals in great nimibers, 
and the larvae form what are known as hydatids and 
hydatid tumors in various parts of the human body, 
which cause very grave disorders. These hydatids 
tivo also found in sheep, cattle, horses and pigs 
tliough much more commonly in sheep than in other 
linimals. The eggs, to the number of several thou- 
sand, develop in the last joint, which separates from 
thti rest and passes from the intestines of the dog 
into the open air. Here, by the bursting of the skin 
of the joint, the minute ova are free to be blown by 
the wind or carried in various ways into diinking 
water, or scattered upon vegetables or fniit, and 
with these articles make their way into the human 
body. In each of these eggs an embryo like that of 
Dll»er tape-woi-ms, is developed and this, freed from 
tlio imprisoning envelope by the fluids of the etom- 
uch, makes its way over the body. This embryo ap- 
pears to have a special liking for the liver, but may 
KcmsdccvL^Vcty go anywhere, and wherever they are located they 
From Vau^BenerienT soon begin to burrow into the substance of the part 
and, in time, are transformed into the bladder-like masses called hy- 
datids, fig. 15. 

Thus far the development of this tape-worm 
is analogous with that of others, but now a 
HGiies of changes begin which are unlike any ob- 
served in other species. Most tape-worms de- 
velop a head and neck which terminates below 
in a more or less globular sac ; but this parasite 

dues not become elonsfated, but is always, while 

of t.*:nia EcjEiNoccotufl in the cysucercus state, more or less globular. 
It is very small. " At the fourth week the echinococcus capsule 
measures about the ' one-twenty-fifth of an inch in length, its con- 
tained hydatid being little more than half of this diameter. Its 
subsequent growth is by no means rapid, seeing that at the eighth 
week the hydatid has attained only the one-fifteenth of an inch or there- 
abouts." (Cobbo-d.) Later the growth is much more rapid and tu- 
mors of considerable size may be produced. They vary in form in 
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different animals, but all ultimately develop, unless prematurely de- 
stroyed, into identically the same mature form. Cobbold says : "In 
the lower animals hydatids ^nerally occur in the form of single, 
globular, or lobulated cysts, varying in size from a walnut to that 
of the egg of a goose. Usually there are several cysts occupying 
the same organ, or, not infrequently, several organs in the same 
bearer." In man a more complex form of hydatid cyst is often 
found. Ordinarily a tumor of this sort when first removed from 
the body, is a thin sac, enclosing what appears to be a watery fluid 
of a yellow or amber color. The envelope or sac is composed of 
two distinct membranes, the outer thick and elastic, the inner ''thin,, 
soft, granulated and comparatively inelastic." On the inner surface 
of this membrane very slight elevations appear, and their increase 
in size ultimately show embryo heads, or they may not develop so far 
as this, but become oval capsules inside of which several heads may 
be finally formed, the original capsule being destroyed in the process. 
Many, or all, of these may become true embryos and develop in suit- 
able circumstances into mature tape-worms, but usually some of 
them, by a sort of budding, develop each many other, or secondary^ 
cysts, and these secondary or " daughter " cysts, figin-e 16, may some 
of them again give rise to teitiary or '^ granddaughter " cysts. In 
this way the minute hydatid may develop until 
a tumor several inches in diameter is produced. 
The budding may take place on the outside 
and produce a collection of cysts, each of 
which may in turn form another group, or, it 
may be internal, the secondary cysts forming 
Daujrbterors^cindary cysts inside of the primary and the tertiary inside 
^''^'"From'^cSid!'''''''' of these. To the inner walls of one of these 
cysts small oval bodies are attached which when sufficiently magni- 
fied are seen to be heads of the embryo tape-worm, figure 17. 
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Fig. 17. 

T^NIA ECHINOCOCCUS embryos, showing manner 

of budding on the inside of a hydatid tumor. 

These heads may form on the outer surface of the cysts and each of 
them may be chan^red into brood capsules in which by budding other 
heads may be formed, figure 18, and to the same membrane side by 
side may be attached heads and brood capsules. If 
one of the heads, as shown in figures 17 and 18, be 
. oarefully examined it will be found to be a sac in 
I which the head, instead of being directed outwards, 
is, as has been noticed, turned in like the inverted 
finger of a glove, though this is not invariably the 
case. After a hydatid tumor has been removed from 
the body of an animal multitudes of these minute 
Fig. 18. heads are to be seen floating in its watery contents, 

ECHINOCOCCUS^?^ but dt is supposed that none are thus free during life. 

ding. 

If any of these heads be swallowed by a dog it is capable of devel- 
oping into the mature tape -worm, which may produce thousands of 
eggs which the dog may scatter anywhere with his excrement, and 
only by this means is this terrible parasite disseminated and intro- 
duced into the human system. That the parasite is terrible in its 
effects the following facts make sufficiently plain. As has been 
seen, it most frequently attacks the liver, but it is not uncommonly 
found in other organs, and its presence anywhere in the body is 
generally fatal, this result being brought about more or less speedily 
according to the location and number of the parasites. Sometimes 
a hydatid tumor bursts spontaneously and thus a natural cure is 
effected, but this is very seldom the case. Rarely it is so located 
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that it may be removed by a surgical operation. Opening the tumor 
and allowing its contents to escape seems to effect the destruction 
of the parasites, but it is important that the cysts, or heads, none of 
them, find lodgment in the body of the host, for, if they do, it is 
probable that new tumors will be formed and the evil become speed- 
ily worse than before. It is a sad fact that but few cases, which 
form only a very small percentage of the ^hole number, have been 
cured, death being the result in by far the larger number of cases, 
and it is an understood fact that several hundred parsons in this 
country and Europe die annually from this source, though the cause 
of death maybe supposed in many cases to be something else, as 
not every physician is able to detect the true source of trouble in 
cases of hydatids, and sometimes the symptoms are very much ob- 
scured by other disturbances which their presence has caused, and 
which are so conspicuous as to conceal from any but the closest and 
most experienced observers the presence of the parasites, and often 
even from them. It is exceedingly probable that, as our knowledge 
of both the parasites and their effects increases, new remedies will 
be discovered and some of the terrors of the hydatid disease will be 
removed. The source of all the trouble is found primarily indeed, 
in the tape- worms, but, as these live in the mature state in dogs, it 
is by means of these animals that the disease is perpetuated and 
spread. Some very striking facts show the relation of dogs to this 
disease. In Iceland it is stated that there are six dogs, on the aver- 
age, to each peasant and that these live on very intimate terms with 
the people. The drinking water is much exposed, and the gen- 
eral habits of the people are uncleanly, and there are, it is stated, 
at times 10,000 persons under treatment for the hydatid disease, 
though the whole population is but little more than 60,000, while in 
other countries, where dogs are less abundant^ the number of such 
cases is very much less. I do not mean to say that the entire difference 
between one country and another in the frequency of T(jenia Echin- 
ocoGGus^ or hydatids, is due to a difference in the number of dogs, 
but it is probable, that while cleanliness and general habits of life 
have something to do with the prevalence of the disease, the pres- 
ence or absence of dogs has a great deal more to do with it, and it 
appears certain that if dogs were utterly banished from society, hy- 
datids would also disappear. Prof. Verrill says in this connection, 
in a paper in the Connecticut x4Lgricultural Report for 1869, " that 
large numbers of human beings of all ages and conditions, die an- 
nually from diseases caused by this parasite, is established beyond a 
doubt. And although such diseases are most common among th e 
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poorer classes of society, and especially among those who associate 
most familiarly with dogs, they are by no means confined to them. 
Many men of great eminence and talent have Hkewise perished from 
the same cause, and, unfortunately, society is so constituted that no 
one can be certain of escaping so long as the parasites that produce 
the eggs exist in the * dogs of every country. It is estimated that 
five hundred persons die annually by this parasite, in Great Britain.*' 

AVhile it is true of most parasites that prevention is more easily 
accompHshed than cure, it is so esp3cially of the species under con- 
sideration. As this is a matter which concerns every one it is the 
more important that what is known respecting it should be widely 
known. We have seen that the " water bladders " and " water 
brain " of sheep originate in dogs and also that the far more dan- 
gerous and terrible hydatids also come from these animals. It is 
from no hostility to dogs, nor from any desire to excite interest by 
presenting that which is sensational that I have written the history 
of these parasites, but because it has seemed to me that most of 
those who hav^ to do with dogs exhibit\ a carelessness respecting 
their condition • that, in view of the facts here presented, amounts 
almost to criminality. Dogs are far more dangerous to sheep be- 
cause liable to infest them with destructive parasites than because 
of a taste for fresh mutton which they may possess, and they are 
far more dangerous to man as the source of hydatids than as the 
source of hydrophobia, for a much greater number of persons per- 
ish from the former than from the latter. While the number of dogs 
should be kept within botmds, it is not necessary that we should 
plead for the utter extermination of the race, though, from a sani- 
tary point of view, it is unquestionably true that the fewer dogs 
there are the better. If, however, those dogs that are of any use in 
the world, and on this acQOunt entitled to live in it, are carefully 
kept, their presence may not be fraught with much danger. They 
should be kept rigidly away from slaughter houses and carcasses of 
animals and thus prevented from acquiring the parasite. If, as is 
quite likely, this rule cannot be fully carried out, the animals might 
be treated once in a while to a dose of some anthelmintic medicine 
in which case all excreta should be carefully disposed of. If to the 
duties of sanitary inspectors and health officers some of these just 
mentioned were added and faithfully performed it would be a cause 
for congratulation. But few of these officials ever think of these 
things and often, perhaps generally, have little power to enforce such 
changes in the care and condition of dogs as may be necessary. 

In this connection Cobbold lays down the following important 
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rale : ^ All Entozoa which are not presenred for sd^itific inyesti- 
4^atioii or e:q>eriment, should be tiiorooghlj destroyed by fire when 
practicaUe and under no circnmstances whaterer shoold tiiey be 
thrown aside as hannless refose." He adds: ^In the case of Taenia 
echinococcos the greatest difficalty likely to be experienced lies in 
the fact of the extreme smallness of the tape worm. As an addi 
tional security, therefore, I would recommend that boiling water be 
occasionally thrown over the floor of all kennels where dogs are 
kept, for in this way, not only the escaped tape-worms, but also the 
little free embryos themselves would be ^ectually destroyed.*' As 
dogs do not always remain in their kennels, but roam about, usually 
wherever they will, water that is exposed to the air sho uld be re- 
garded as unsafe for drink, and should not be taken unfiltered and 
better if it were boiled before use. I am inclined to believe that if 
all our drinking water were boiled and filtered very much suffering 
and disease would be avoided. I doubt if any less efficient means 
than a very good filter would remove so minute bodies as the very 
minute ova of this tape-worm. Probably no water is so safe for 
drinking as filtered cistern water, provided the cistern be in good 
order. It must be remembered that the eggs of this and other par- 
asites are at all times liable to be blown into exposed water and on 
this account water from open springs, wells, ponds, &c., can never 
be safely used before filtering. Such fallen fruits and vegetables as 
may be eaten uncooked should always be carefully washed. This is 
not the place to speak of the medical treatment of hydatids, but a 
few words quoted from Cobbold may be of value to any physician 
who may read these pages. ^' One need say little as to the methods 
of detecting the presence of hydatids. Only a comparatively few 
cases are known where the diagnosis has been effected with abso- 
lute certainty. No doubt the presence of a fluctuating tumor, with- 
out concomitant inflammatory symptoms, especially if it be seated 
in the region of the liver, together with the circumstance of its slow 
growth, unattended with any particular degree of functional distur- 
bance, would, to most minds, suggest the possible and probable 
presence of one or more hydatid cysts. Generally speaking, the ac- 
cidental discharge, or the escape of one or more cysts after incision, 
constitutes the only absolutely certain diognostic symptom. As re- 
gards their treatment, — supposing a satisfactory diagnosis to have 
been accomplished — this, of course, in ninety-nine cases out of every 
hundred, has reference to the speedy evacuation of the contents of 
the tumor. ♦ * * * j may say in the words of Dr. Todd, that 
' I know of no cure for hydatids but the evacuation of them. Theie 
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is a popular notion that salt will kill the hydatid. Iodide of potas- 
aium has also been frequently tried, but I have never seen any real 
benefit from the use of these remedies.' To this may be added that 
the employment of a trochar for the evacuation of the hydatid con- ' 
tents and the subsequent injection of iodine, is a plan which has 
several times proved successful." For further information as to 
means and methods of treatment, those intereisted are referred to a 
work which has not, I believe, bean translated into English, '* Traite 
des JSntazoares^ et des Maladies Vermmeuaea" C. Davaine, Paris, 
1860. I know of no work which can take the place of this for the 
use of the practicing physician. The horse seems to be especially 
favored in the matter of parasites. It is infested by sevei-al species 
of tape- worms, but they are all small and do not, so far as I know, 
commit any great ravages. With this our discussion of the Platy- 
helminthes closes, and we next take up th^ 

Nematelminthes. — This differs from the preceding group in that 
the worms it includes are not flat, but round, or thread-like. Not 
all are parasites; some swim about in the water, or live beneath 
stones or other sheltering objects just above low tide mark on the 
sea shore ; others in damp earth or in fresh water. Many, however, 
spend, at least a part of their lives, as parasites in various portions 
of the body of some animal. They nearly all have a mouth and 
digestive system. The body is not generally divided into joints and 
its sui-face, which is somewhat hard, is usually smooth. The sexes 
are generally not united in the same individual as in the tape-worms, 
but distinct. They are mostly small worms, one or two inches in 
length, though a few may attain the length of several feet. Of the 
•development of the Nematelminthes from the egg, not very much is 
certainly known in regard to most of the species. The parasitic 
members of the group are included in two orders, viz. : Acanthoce- 
phala and Nematoda. 1. Acanthocephala. This is a group of not 
veiy great importance to man, although it includes several not un- 
common parasites. The name, which signifies thorn-headed, or 
spiny-headed, is given these worms because the head termimates in 
a sort of proboscis, which bears rows of SiUall, sharp hooks, or 
spines. There is no mouth, nor digestive canal. The form of these 
worms is much like that of the common earth worm. The only rep- 
resentative of this group which it is necessary to mention here is one 
which is a very common parasite of the pig. This is knows as 
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Fig.JO. 
E0HINORHTMGHU8 GiOAS. Natural sice. 

EcHiNORHYNCHUS GiGAS, Gocze. — ^It is one of the largest of the 
Nematelminthes, the females being from five to twenty inches in 
length, while the males are less than half as long. Figure 19 shows 
the general form of this worm. It locates itself in the intestine of 
the pig, usually the smaller, where it fastens itself by means of the 
spiny proboscis mentioned above, this being pushed into the lining 
membi-ane of the intestine. Or, they may bore through this and 
migrate to other portions of the body, where their presence causes 
great disturbance. The eggs of this worm pass from the body of the 
pig and are eaten by the grubs of certain large beetles ; in Europe 
by the grub of thie cockchafer, a beetle allied to our May bug. In 
the stomachs of these grubs the eggs develop into embryos, or 
rather, the embryos already developed are set free and bore through 
the intestine and locate themselves in the body of the grub. Here 
they become encysted (i. e. encased by a thin shell of lime) and r 
main dormant until the grub chances to be devoured by a pig, in 
which case the development into a complete worm at once takes place. 
Sometimes the embryos of this parasite are found in land snails. As 
to its effects Prof. Verrill says : " In severe cases, hogs afflicted with 
this parasite are weak in the loins, and have the membranes in the 
comers of eyes swollen, watery and lighter colored than usual. The 
excrement is hardened and highly colored, and the animal often 
keeps up a continual squealing and grunting, especially in the morn- 
ing. Such a hog is generally cross and morose, biting and snarling 
at its companions, but is usually too weak to defend himself if at- 
tacked in return and is easily thrown down. Finally the weakness 
increases until the poor creature is unable to walk about, or to stand. 
This parasite will probably yield to the same remedies used for tape- 
worms or those employed against the common round worms of man.'* * 

(2) Nematoda. — This group embraces a large number of slender, 
thread-like worms, some of which are found in gi^eat numbers para- 
sitic in man and other animals, the most noted and dangerous being 
the Trichina. The common pin-worm is a good example of a nema- 
tode worm. This parasite, Oxyuria Vermicularis, Brem, is shown 
in figures 20 and*21. The males, figure 20, are about one-eighth 
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Fig. 20. 

OXYUR18 Vermicularis. Male. 

a, natural size. &, enlarged. 




Fig. 21. 

OxYURis Vermicularis. Female. 

a, natur.il size. 6, enlarged. 

inch long and the females, figure 21, one-half inch, or less. It is a 
very prolific worm; but just how, or where, the eggs develop is not 
known. It is found more especially in children, but is not confined 
to them, kB it has been found in persons of all ages. It is, perhaps, 
more frequently met with than any other parasite. It confines itself 
to the lower portion of the intestine, from which place it sometimes 
migrates and makes its way into a similar location in another person. 
When highly magnified the body of this worm is found to be regu- 
larly ringed. One end is rounded and the other tapering. At the 
rounded end is the mouth from which runs the intestine. In 
the female the posterior end tapers into a long filament like a tail. 
The mouth has three fleshy lobes or lips. The eggs are very small 
and of oval shape. These eggs develop into tadpole-like embryos, 
but just how or where they develop is not known. As to the effects 
of these worms little need be said here. If they occur in small 
numbers they do not seem to produce much disturbance, but if there 
are a great many they cause various more or less serious disorders 
and painful, or at least troublesome, sensations. As for remedies, 
any competent physician can recommend many, but that which, on 
the whole, seems to have proved most efficient., is the simplest and 
consists merely in using "oft repeated enemata." These may be 
given with either cold or lukewarm water, and by some it is thought 
that the addition of salt or " a few drops of anise oil," or " asafoeti- 
da," or "infusions of quassia or wormwood" is an advantage. 
Whatever remedy is employed, it must be repeated once in every 
three or four days for several weeks, to be thoroughly effectual. 
Another species of Oxyuris, very much larger than the preceding, is 
found in the horse, but it does not appear to cause any special dis- 
turbance. Another common hunlan parasite is 
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AscARis LUMBRIC0IDE8, Linn. — This is a round, smooth worm of quite 
large size, the male being about six inches long, while the female 
may be twice as long, figure 22. 

It occupies the intestine and, while if 
there be only a few of the worms present, 
and the host is in robust health, no serious 
consequences may take place, the case is 
veiy diiferent if the number of worms is 
large or the person infested in feeble 
health. Several hundred have been re- 
moved at one time from the intestine of a 
child. In such cases they may cause con- 
vulsions and, usually, cohc pains, nausea, 
neiTous twitchings, restlessness and other 
disturbances. In rare cases they work 
thi pugh the walls of the intestine and reach 
various organs, when death may ensue. 
For treatment those in need of it should 
seek a trustworthy physician who will, in 
most cases, succeed in removing the source 
of the trouble, a substance called Santonine 
being regarded as specific. As a means of 
prevention we may again mention the neces- 
sity of using pure water for drinking, as it is 
probable that the eggs of this,as well as of 
so many other parasites, are taken into the 
body in this way. Another and smaller 
species of A scar is, common in the cat, is 
sometimes found in man. Its habits, ef- 

Fig. 22.— ASCARIS LUMBRICOI . -, . . , i- n ., 

DE8. a, female; d, male both fects and treatment are essentially the 

matured size; 6, head of female. . ,, ,. V^., 

side view; c, same, ft-ont view; same as m the preceding case, other 

€, posterior end of body.— From 
Packard's Zoology. 




species are found in the horse and pig. 



Trichocephalus dispar, Rud. — This is found in the intestine of 
man. It is a small worm very much larger at one end than at the 
other which is drawn out to form a long, slender filament. The fe- 
inale is two inches long and the male one inch and a half. It prob- 
ably is taken into the body with drinking water and in some places 
is very common, but its presence does not seem to cause any serious 
results. 

Few, if any, of the Entozoa have aroused so much attention or been 
the subject of more careful investigation than the 
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Trichina spiralis, Owen. — So much has been published respecting^ 
this parasite that fullness of detail is not necessary in ti'eating it here. 
Still, for the sake of completeness in this aiiicle, if for no other rea- 
son, I think that I may be allowed to speak briefly concerning it. 
The male Trichina is only one-eighteenth inch long and the female 
one-eighth inch. It has been found in many different animals, ma- 
ture in the intestine and immature — encysted — in the muscles, such 
a muscle looking much like that " measly " with tape- worm cysts, 
but the Trichina cysts are much less easily seen. If a bit of such 
muscle be eaten by any animal in which it can develop, the 
embryos are set free from the cysts and pass into the intestine 
where they attach themselves and grow rapidly until they be- 
come sexually mature. They then pair and the males die at once, 
the females living until they have produced several hundred living 
young. These young Trichinae speedily make their way through 
the intestine into various parts of the body and, carried by the blood 
to the heart, are sent first to the lungs and from there over the whole 
system, or, they may sometimes make their way directly to the mus- 
cles. According to some authors they are found most abundantly 
in those muscles that are nearest the abdominal cavity. Some of the 
worms remain in the heart, lungs, or other organs, and cause great 
irritation there. When they first reach the muscles they ai*e small, 
thread-like worms, perhaps one-twenty- fifth inch long, and are free, 
but in a few weeks they become enclosed in oval cysts, which in time 
are hardened by a deposit of carbonate of lime, and they may now 
be so large as to be seen by the unaided eye if cai-eful examination 
is made. When once protected by the cyst the Trichinae may 
live in a doimant state for a long time even after the death of the 
animal in whose muscles they have been living. Indeed, unless 
swallowed by some such animal, they develop no further. The cases 
or cysts are about one-eightieth inch long and one hundred and 
thirtieth inch wide, though varying somewhat in size. They are not 
always oval, but may be spherical, or lemon-shaped. 

Several years ago something of a panic was caused by the occur- 
rence of several cases of the disease caused by Trichinae in various 
parts of this country. While very much gi-eater fears were in some 
cases aroused than was necessary, as the dangers were magnified 
and extravagant statements were made regarding the frequency of 
cases and fatality of tike disease, it yet remains true that the disease 
is a very serious one and to be much dreaded and its cause avoided. 
It is not, nor has it ever been a prevalent disease, unless we except 
certain small districts, nor is it always fatal. It is easily prevented 
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cither by the disuse of pork altogether, (fresh pork, for I do not 
know that this or any other parasite is obtained by eating salted 
meat) or by taking care that such pork as is eaten is thoroughly 
cooked. In those cases where a whole ham is boiled this is not easi- 
ly done for the inside may remain so little •affected by cooking that 
the Trichinae cysts are not desti'oyed. In parts of Germany and 
elsewhere prevalence of trichihiasis has been time and again directly 
traced to eating raw pork, either by itself or in Bologna sausage. 
This latter article has proved a prolific source of parasites. It seems 
to be impossible to detect the presence of Trichinae in pork except 
by microscopic examination. The swine before being slaughtered 
may be greatly infested and still appear healthy, for, after the worm 
has become fully encysted, it does not usually cause any further 
trouble to its host, the previous inflammation having by this time dis- 
appeared. Hence absolute safety is to be gained only by absolute 
abstinence from pork unless it has been exposed for some time to a 
high temperature, or, in other words, thoroughly cooked. It seems 
pretty certain that swine become infected with Trichinae from rats. 
Examinations of fresh pork offered for sale in market, has shown 
that Trichinae in greater or less numbers ai*e not very uncommonly 
present and this fact should be sufficient to induce * those who eat 
fresh pork to be on their guard, for the disease is not a myth, but 
to those attacked by it a most terrible and painful reality, and yet 
it is so easily prevented by the precautions indicated that none need 
fear its assault. Prof. Gamgee, eminent both in England and this 
country as an expert in diseases of cattle, writes the following emi- 
nently practical and valuable suggestions : "It is interesting to ob- 
serve that parasitic maladies in the pig specially abound in that sec- 
tion of the United Kingdom where swine live most among human 
beings. The Yorkshire and Berkshire pigs, in their native counties, 
inclosed in the farmyards of their breeders, are free from worms 
which are Hkely to live in the body of man. The Irish pig is the 
one most commonly injured by Entozoa, and the reason for this is 
evident when we know how much the cottager relies on rearing a 
porker, which is permitted the free range of house and yard where 
every description of filth is devoured, charged with ova of para- 
sites expelled by man or some of thclower animals. * * We dis- 
regard in our ignorance the most common precautions to protect 
ourselves from loathsome diseases, and not only, permit dogs to eat 
any kind of offal in and around slaughter houses, but sanction 
the existence of piggeries where all kinds of garbage, charged with 
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worms or their eggB, are daily devoured by swine. The majority of 
germs caloolated to engender parasites are to be found in abundance 
in the contents of the alimentary canal of human beings and domes- 
tic quadrupeds. If pigs are permitted to eat these we must expect ^ 
hams, bacon, and pork sausages to be charged with the embryonic 
forms of human Entozoa." Another somewhat similar group of 
Nematode worms are the Strongyli. These are chiefly found in the 
air passages of animus, where by their accumulation they may cause 
suffocation ; some are however found in the intestines. 




Fig. 28. 
Male Stbomqtlus vilabia. 

Strongylus pilaria, Kud. — This is a slender, white worm, figure 
23, the males of which are two and one-half inches long and the 
females three and one-half inches. It is found in the limgs and bron- 
chial tubes of sheep and, less commonly, of cattle. It they occur 
in the lungs they make cavities which become inflamed and 
greatly damage the. health of the animal, if they do not destroy it. 
In England this is a very serious pest, but thus far in America it 
has not been so frequent or destructive. If one sheep of a' flock be- 
comes infected the trouble is very certain to spread to others, unless 
prompt and efficient measuies are taken to prevent it from doing so. 
The infested animal is continually sneezing and coughing the eggs 
more or lesb fully developed from its air-passages, or swallowing 
them and passing them through the intestines. .The worms are not 
easily destroyed ; it is even stated that they may be dried and in 
this condition kept for some time when, upon being moistened, they 
revive. Hence especial care should be taken to bum all that may 
be found. Naturally the complete isolation of infected sheep would 
be suggested to any one who understood the habits of this parasite. 
The eggs probably do not mature in the air-tubes of the animal, but 
pass into water, or damp places, where they complete their develop- 
ment. Hence, if the parasite should make its appearance in a flock, 
the uninfested animals should be kept from any stagnant water to , 
which the flock may have previously had access. An allied spe- 
cies is 

Stbonotlus micrurus, Mehlis. — This infests young cattle and horses 
rather tnan sheep. It resembles Strongylus filaria, but the pouch. 
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which is found in all the male Strongyli at the posterior end, has 
ten rays or bands in Strongylus filaria and five in Strongylus micru- 
rus. • The males are one and one- half inches long and the females 
three inches. It reproduces rapidly and is able to do much mischief. 
The head of this species is not enlarged, but furnished with three 
papillfiB. If the embryo of the Strongylus passes into the stomach of 
a calf it makes its way through its walls into the circulation and thua 
reaches the lungs, where it becomes encysted and may remain for 
some time in this condition. On account of the presence of these 
cysts the surface of the lungfi becomes red and nodular. These 
nodules are of various sizes, from that of the head of a pin to that 
of a grain of wheat ; or, in some places, they may collect so as to 
form a hard mass of considerable extent. The covering in some is 
hard and calcareous, in others it is soft ; the former being the oldest 
these are of a darker color than the younger And are less regularly 
spherical. At length the worms may become mature and make their 
way from the cysts to the bronchial tubes, and in this condition they 
are most injurious to the infested animals. They may exist in any 
portion of these tubes ; sometimes singly, or in great numbers knot- 
ted and rolled together in balls, which may wholly close the air- 
passages in which they are found. Thousands may live in the lungs 
of an animal and each worm produce thousands of eggs, so that a 
rapid increase is amply provided for. The reproduction of Strongy- 
lus is thus described by one of the most thorough investigators of 
the subject: 

" It is not necessary that the female should remain alive in order 
to the laying of the eggs ; even when she dies the exclusion of her 
progeny is assured. If she lays them in the bronchia, the young 
ones are developed or expelled. If her progeny must be preserved 
for a more propitious season, or for another age of the animal which 
harbors them, she incloses herself in a tubercle in one of the air- 
sacs, afterwards dieJfjf^d is transformed into a veritable bag of eggs, 
destined to furnish, insensibly and for a long period, the contingent 
which the living worm \yuld have been able, in other circumstances, 
to render at one laying. In the cyst they hatch successively with a 
certain slowness, remain small, unsexual, and live surrounded by th6 
debris of their mother. Later they develop in the bronchia, become 
sexual, adult, copulate, and prepare, it may be, for a new (internal) 
reproduction in the lungs. Out of the body of their host, in water, 
after the death of the mother, its body swells, its skin is torn off, 
and the oviducts float free, and masses of eggs and myriads of em- 
bryos escaping disperse themselves at the bottom of the water. 
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There are here two facts — the birth of the worms in the dead body 
of their mother, and the external life of the little ones, the cause 
and condition of the contagion. In effect, the animals, of which 
the bronchia conceal the Strongyli, reject them under the influence 
of cough and the expectoration of mucus charged with worms, 
which fall on the food, the litter, upon the soil, or in the water 
drank ; the mothers die, but the eggs are hatched, and the living 
brood wait till they have the oppoitunity of entering the bodies of 
the animals. It is above all in water that they are long preserved 
outside the aninn^l economy. * * * * Water is a transition 
medium in which the worm which has abandoned one animal can 
survive, waiting for a favorable opportunity to enter another. In 
this medium the Strongyli ai e hatched and live for entire weeks and 
months without perceptible growth." From these facts it is obvious 
that Strongyli will be most likely to occur in animals feeding on loWv 
wet ground and in wet seasons. It has also been noticed that young 
animals pastured upon land that had been recently occupied by older 
cattle were more liable than others to be infested. 

The appearance of a calf infested with this pai-asite is much that 
of one with bronchitis, but its presence can certainly be determined 
by an examination of the mucus coughed up, as this will disclose 
the young woims, looking very much like bits of white thread. The 
skin of the animal becomes dry and the body thin. Later in the 
disease the animal is very weak, with sunken eyes, rough coat, 
(though this may appear at first), the cough becomes violent and 
sometimes the animal is suffocated during a fit of coughing. It has 
little or no appetite and at last dies. The time which a calf can live 
after being attacked varies greatly with cercumstances — ^it may be 
less than two weeks, or it may be several months.. 

As a means of prevention of this parasite Prof. Law suggests the 
following : " Two indications present themselves as calculated to 
prevent this disease : 1st, to prevent the worms from gaining accesa 
to the system. 2d, to bring the animal into a condition unfavorable 
to the development and destructive work of the worms. 

1st. In localities where the parasite is known to exist, lambs or 
calves should not be pastured on land recently occupied by sheep or 
by older cattle or horses. Lambs may be safely grazed after horses 
or cattle, or foals and calves after sheep, but no young animal in 
such a place should be allowed to graze after any creature liable to 
harbor the specific parasite, to whose attack its lungs are obnoxious. 
2d. Overstocking should be avoided. If the parasite is introduced 
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on any pasture the facilities for its increase will be in exact pro- 
poi-tion to the number of animals present in whose lungs it can at- 
tain full sexual development and reproduce its kind. 3d. Thorough 
drainage will go far to prevent it. As the young woiins must live 
in water or in moist earth, thaficiUties for their preservation will be 
increased aocording to the sprin^^ or marshy nature of the soil. 
4th. Young stock must not be allowed access to water coming from 
a field containing beasts infested with its own pulmonary parasita 
5th. Pastures or water in which any particular pulmonary parasite 
has gained a footing should be denied to all animals known to har- 
bor that particular parasite, or, still better, the soil may be torn up 
with the plow and subjected to a rotation of other crops until time 
has been allowed for the destruction of the germs. 6bh. No affected 
or suspected animal should be placed with others. * * * * 
7th. Feeding young animals on grass wet with dew, or on clover or 
other such fodder as affords by its abundant moisture a suitable nidus 
for the young worms, is to be avoided. 8th. Carcasses of those 
dying of the affection should be deeply buried." For remedies va- 
rious substances and methods have been recommended. Prof. Law 
advises feeding a liberal diet of " oil-cake, rape-cake, roots, com, 
oats, beans, or other sound, nutritious diet, to which may be added 
a mixture in equal parts, of powdered sulphate of ii'on, gentian and 
ginger, in the proportion of four ounces of the mixture to every ten 
calves, daily ; lambs may take two ounces to the same number, daily, 
at three months old." Those worms which are in the throat or bron- 
chial tubes may be readily destroyed by shutting the animal in a 
small room and burning flowers of sulphur until the air is filled 
with the fumes as completely as the animal can bear without par- 
oxysms of coughing. The owner may remain in the room with the 
animal and thus be constantly aware of its condition. The calf 
should breathe this for half an hour, and in a few days the process 
should be repeated, perhaps as soon as the next day, and again after 
three or four days and if needful, again in five or six days from the 
last application. Carbolic acid fumes would perhaps be quite as 
good. These can be produced by placing a strong solution of the 
acid in a deep dish and dropping red hot bits of iron or stone into 
it and causing the animal to breathe the vapor thus produced. The 
chief trouble is to reach the encysted worms in the lungs. There 
have been several out-breaks of this trouble in this country and may 
be others at any time.* 

*While the above account was going through the press Mr. O. M. Tlnkham sent me a 
lung taken from a calf idlled in Fairlee which contained many thousands of this parasite. 
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Strongylus ELOONATU8, Dry. — ^This worm, which is not nncommon 
in the lungs and air passages of swine, is similar in its character and 
habits to the species jnst considered. It is smaller than the pre- 
ceding, as the females are only one and one-half inches long and the 
males about half as long. In a recent report on " Diseases of Swine,'^ 
Prof. Law says that, "I4k« all parasites, they multiply rapidly 
wherever their propagation is favored by the presence of large herds 
of swine, and especially if these are kept on the same range and 
water season after season. In such circumstances they will produce 
a veritable plague, proving especially destructive to the young pigs. 
There is little doubt that many outbreaks of alleged hog-cholera, in 
which the lungs alone are affected, are but instances of the ravages 
of these lung worms, but that they are the cause of the specific fever 
which we are investigating is negatived by the complete absence of 
these worms in all of my second experimental lot." These worms 
are white or brownish in color and the pouch of the male is bilobed, 
each lobe bearing five rays. Several species of Strongylus inhabit 
the intestine of vaiious domestic animals. A parasite which in some 
regions has caused great trouble is the kidney or lard wonn, 

Stephanurus dentalus, Diesing. — It is reported from various por- 
tions of the countiry. It is, in the female, from one and one-half to 
one and three-fourths inches long and in the male one and one-fourth 
to one and two-fifths inches lonff. It appears to be quite common, 
occurring most commonly in the fatty portions of the animal^ espe- 
cially in the kidney, but it has also been found in other organs. It 
occupies irregular cavities which contain, besides the worm, dark 
colored pus-like matter, in which ova may also be found. There 
may be several worms in one cavity. The mouth is " oval rather than 
round and is surrounded by a hexagonal frame, each comer having 
a papilla and booklet, while each side is armed with six serrate teeth." 
" The caudal extremity of the female is spindle-shaped, but has two 
burssB higher up. In the male it is formed by three lobed bursse, 
above which are two well developed spicula." Prof. Verrill says in 
regard to this : " Although this parasite probably does not exist in 
the human body in any stage of its growth, there can be no doubt 
but that the pork and lard from hogs infested by them must be un- 
wholesome. That such diseased pork is constantly sold in our mar- 
kets is certain." It has been supposed that this worm causes hog 

All the air passages were filled with them so that it is difficult to understand how the ani' 
mal was able to breathe at all. In this case death would have undoubtedly speedily 
taken place. 



Digitizi 



ed by Google 



92 VERMONT AGRICULTURAL REPORT. 

cholera, but this belief is not warranted by thorough investigation 
of this disease. Another parasite which is also by many supposed 
to be the cau=53 of the above na'n3i disease, though it seems certain 
that it is not, is known as 

ScLERosTOMUM DENTATUM, Diesiug. — This is a small worm living in 
the intestines of hogs. The males are about one-third inch long, 
the females one-half inch. The body is of a dark color and the 
surface is finely marked over with transverse strise. It is quite 
slender and taparing at each end, but the male has, near the tail, a 
three-lobed expansion. The eggs are laid in the intestines from 
which they pass into the open air und soon hatch. The mouth of 
this worm is circular and armed with six teeth by means of which it 
attaches itself to the intestine and pierces the tissues feeding upon the 
blood. ] f there ai^e many of them they create such a drain upon 
their host as to weaken and possibly destroy it It may also by its 
irritation of the bowels cause serious trouble and disease. There is 
another species of this genus, 

ScLERosTOMUM EQUiNUM, Dry., which occupies the intestines of the 
horse, ass and mule. It is a reddish worm, one and one-fourth 
inches long in the male and one and one-half to two inches in the 
female. The mouth is surrounded by rows of fine hooks by means 
of which it attaches itself to those parts which it infests. It is 
said sometimes to exist in such numbers as to almost wholly cover 
the large intestine, and, of course, in such a case considerable in- 
jury must be done, but it seems much more injurious when lodged 
in an artery, for here it produces large dilatations. No remedy has 
been discovered for thi? parasite. There is a large worm, Eustrongy- 
lus gigas. Dies., found in the kidneys of most of our common ani- 
mals and of man. The female is sometimes three feet long, though 
not generally so large, while the male may be one foot long. It 
is a smooth, reddish worm. When it is located in the kidneys it 
gradually destroys the organ. 

Syngamus trachealis, Siebold, — ^the gape-worm of fowls — ^is well 
known, the presence of which in the windpipe of fowls, and, as well, 
of many wild birds, causes the disease known as the " gapes." . This 
worm, figure 24, is of a reddish color. The females are three-fourths 
of an inch long, while the males are only one-eighth of an 



Digitizi 



ed by Google 



PARASITES. 93 



^^k inch long. They are almost always found 
^yp ^■SSHk P^^*^^' ^^ ^^^ ^^^ usually grows to the fe- 

^JV S^m^ male. In both the anterior end flares like a 

VV 11 ll funnel and the mouth is in the middle of this 

^\ H M depression. The mode of development of the 
W M /9i worms outside of the windpipe is not known. 
*\/ W II % ^^ course, as the difliculty is caused by the 
I ^Sna *f presence of the worms in the windpipe, where 
1 ^^B ^ ^y stopping it up they may cause suffocation, 
\ |5^ 1 the most obvious remedy is the removal 

w M of the worms from the windpipe, and in 
f many cases the bird dies from the effects of 

syng.mus^t'rachealis. i*« presence unless such removal can be effect- 
f '*Fenw?e'"c"raai*^^both*en' ®^* ^^® ^^^ remedy of wiping the worms 
larged. From Cobboid. out of the windpipe by the use of an oiled 
feather often proves quite effectual, but it often does not. Perhaps 
a mixture of carbolic acid and glycerine would be better than oil, 
with which to moisten the feather, though there would need to be 
not very much of the acid. A correspondent of the New York 
7Vibune recently suggested the use of tobacco smoke and says that 
it has proved very successful in his hands. In using this remedy 
care must, of course, be taken that the remedy does not prove as 
fatal as the disease. Dr. Cobboid gives an instance in which the 
windpipe was opened by a slit about a quarter of an inch long and 
the worms taken out. The wound was then sewed up and perfect 
recovery ensued. Such a remedy would not be Ukely to prove suc- 
cessful in ordinary hands, but in extreme cases it might be attempt- 
ed. As the gape-worm is very tenacious of life, all that are obtain- 
ed should be burned. All poultry harboring the parasite should be 
at once and completely isolated from the rest. Sometimes change 
of food, with infusions of garlic for a drink, have effected a cure. 
Turpentine applied externally to the throat is said to effect a cure. 
One other nematode worm is so common and so well known that 
I wish to speak of it in closing. This is the common hair worm 
often seen in watering troughs or pools swimming over the surface. 
There are several species belonging to two genera, Mermis and 
Gordius. As it is even now supposed by many that these worms are 
really derived from horse, hairs, a few words concerning their history 
will oe of service. The history of the most common hair-worm, 
Gordius aquaticus, is as follows : The eggs, which are produced in 
immense numbers, are laid in the water, where the embryo under- 
goes great changes. At first it Hves as a parasite in cysts in the 
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larvee of certain flies. These flies being eaten by fish the Qordius 
in the next stage lives in the intestines of the fish, where it becomes 
encysted. In course of several months it bores through its cyst, 
goes into the intestinal cavity of the fish and thus passes out into 
the water. Here it changes its form, increases in size and finally 
makes itff way into the body of a beetle, grasshopper, or other insect, 
where it lives for some time, sometimes nearly filling the abdominal 
cavity. Other species live in the adult state in moist ground, often 
leaving the bodies of their hosts, i It is asserted that many of the 
Rocky Mountain locusts are destroyed by these hair worms, and, on 
the whole, these parasites are to be regarded as beneficial. 
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THE SOIL, ITS FORMATION AND RELATION 
TO THE ROCKS. 



By His Honor. E. P. COLTON of Irasburgh. 



This subject is one wliich does not require more study arid obser- 
vation than many others which may be discussed at meetings called 
by the superintendent of agricultural affairs. It is not a subject 
specially in the line of the geological student, or practical chemist, 
but one which should engage at least a portion of the leisure of the 
agriculturist It is a book always open, profusely illustrated, show- 
ing the records of past epochs, in the study of which the mind never 
wearies, ever disclosing wondeiful facts uniting the past with the 
present. 

What I do say in this paper will be of a local character, because 
there are so many varieties of soil in different sections of this state, 
that to take them up in their regular order would require more time 
than is allotted for that purpose at this meeting. . The primary cause 
which resulted in the formation of soils was, first, the upheaval of 
the rocks from the original position in which they were formed, the 
grinding process of attrition and abrasionj decomposition or disin- 
tegration, and the accumulation of vegetable loam caused by the de- 
cay and decomposition of the growth of plants upon the surface. 

The stratified rocks of Vermont were deposited according to the 
laws of nature, and formed under water with the strata and rifts in 
a horizontal position, and by some gieat convulsion or cataclysm these 
strata were upheaved and uplifted and left at every conceivable an- 
gle, and in every position, so that the elements could play their part 
in the great laboratory of nature in rediicing these hard substances 
to soils, thus fitting the earth for the habitation of man. 

The rocks thus alluded to are the various slates, shales, lime and 
sand stones of the state. Besides these, we have what are termed 
igneous or metamorphic rocks, which are harder than those named, 
and are found in dikes, which were fissures and rents made through 
the stratified rocks after their displacement and upheaval. 

The material with which these dikes were filled was the result of 
subterranean heat upon the various rocks which had been formed, 
reducing them to a liquid or plastic state, in which condition they 
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were forced into the cracks and fissures through the various strata 
to the surfece, and in many instances larg^e areas of broken and up- 
lifted strata were overflowed by this hot and plastic material. These 
igneous masses cooled in the position they were left by the $ow, the 
heat often being so intense as to entirely change the character of the 
rocks to which the mass adhered. 

Among the igneous, or ti-ap-rocks, are classed the granites, por- 
phyries, basalts, greenstone, and ' others which are named in any 
treatise on mineralogy. The evidence of the rocks show that the 
upheavals and the formation of trap-dikes occuiTed while the surface 
was covered with water, which, with the convulsions of nature, the 
filing the rents with molten liquid, the boiling and seething of the 
waters, the emitting of steam and the generating of gases, was 
another act in the great chemical laboratory of nature to disintegrate 
and reduce these substances to powder. 

After this epoch ihere was a subsidence of the waters, the rocks 
were subjected to the influences of heat and cold brought about by 
the change of seasons, the work of disintegration commenced, the 
rough angles of the softer rocks lost their sharp outlines by the ac- 
tion of winds, rain and frost, rocks became decomposed at the sur- 
face, and vegetation sprang into life ; plants bearing seeds having 
light, silky plumes, or wings, float and flutter in the air and are carried 
afar by the winds, while others having seeded envelopes ai'e floated 
by the waters without injury to their powers of germination. Thus 
vegetation sprang up over the surface of the rocks, and while it was 
drawing a scant subsistence fiom the shallow soil, animal life was in- 
troduced, and this was the reptilian age of the world — an age in 
which huge monsters now extinct sported in the rivers and ponds 
and cropped their subsistence from the vegetation of the valleys. 
Evidence of vegetable and animal life during this age are seen in 
the lignite beds at Brandon, and in the fossil trunks of trees often 
foimd under deposits of drift, in the remains of the bos primevus, 
and in the fossils of the eocene cunudenfiis. 

Another, and perhaps the most powerful agency in the process of 
«oil making, was what has been justly termed the *' Drift." Men 
disagree in relation to the means by which the deposits were made, 
«ome claiming that floating icebergs were the caniers, while others 
<3ontend that it was the result of moving glaciers. The glacier theo 
ry has been generally adopted by men who have investigated the 
subject, and in a section of country like ours there are abundant 
proofs of glacier action. 

In order to properly comprehend the glacier theory, it is necessary 
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that we understand that the temperature of the atmosphere sunk so 
low that the whole country was covered with ice ; that by continual 
freezing and the accumulation of snow, the valleys were all filled and 
the tops of all our mountains covered, and that this immense mass, 
two or three thousand feet thick, moved over the country, crushing 
and grinding the rocks, scraping off the tops of the hills and mount- 
ains, filling the gorges and valleys, transporting rocks and soil from 
one section to another. 

Over the northern and northeastern parts of the state the glacier 
moved from nearly north-west to 80uth-.east, and was the agency 
which broke off the sharp anglBs and gave our hills their beautiful 
and rounded siurfaces, which pulverized and mixed the various min- 
erals so essential as plant food ; it was, in fact, the great leveler 
which did more towards fitting these hills and valleys for the habita- 
tion of man than any one &gency brought into use for that purpose. 
The course of the glaciers, except in the northern parts of the state, 
was usually down the great valleys. The marks of their courses show 
that the great glacier which swept over Orleans county was broken 
into smaller portions which followed the course of the valleys, though 
in some localities evidence appears that glaciers have crossed and 
others have followed down the course of the valleys — the existence 
of moraines fully proves this fact 

The mountains of Vermont remain the same as at the close of the 
glacial epoch, except the wear and tear of the elements upon their 
surfaces ; but there has been a great subsidence of a large portion of 
Canada since that age. The course of the great glacier fully proves 
that from the Adirondack mountains in New York, thence north- 
west, was once very high lands, and from that source came the ice, 
or from those highlands originated the glacier. The azoic rocks of 
northern New York, and the continuation of them in a north-west- 
erly direction to the Arctic ocean, shows that there was the neuclus 
from which the continent grew. Those isolated mountains of Canada 
are portions of the great chain, and were islands in the great inland 
sea which overspread that portion of the country after the subsi- 
dence ; their abrupt and precipitous sides show the action of the 
waters of this sea upon them. In order to properly understand our 
soils it is necessary that we have a knowledge of all rocks which lay 
in place in the direction from which the drift came. In considering 
our soils, we have, first, what are termed interval lands, which are 
sometimes composed entirely of alluvial deposits which have been 
brought down by the streams. These deposits may not hold but a 
small quantity of the fertilizing qualities contained in the rocks 
7 
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which out-crop in their vicinity, and are usually more finely pulver- 
ized Jtnd contain a greater per cent of vegetable humus than is found 
in uplands. The fineness of a soil enables the mineral salts contained 
therein to be taken up by roots of plants, which makes interval, or 
bottom lands more valuable for the growth of certain cereals than 
uplands. 

Next in order we have the terrace formations, which were de- 
posited when the valleys were a succession of ponds and lakes^ 
the materials having been brought by the waters from the hill-sides 
and deposited in what was the shallow waters or shores of such ponds 
and lakes. These terrace formations are composed of a conglomer- 
ation of sands and gravel, and were the result of the last washing 
and settling process after the drift period, and previous to the pres- 
ent finished topography of our valleys. They are free from bowlders 
and stones, but in some deposits immense beds of giavel are found 
which contain pebbles from every rock to be found in place along 
the valleys, and fi-om every out-crop to be found for miles along the 
course over which came the glacier. The best course of cultivation 
for these terrace lands is to so work the soil as to release the mineral 
properties therein contained, so that it may become available as 
plant food. Next above the lerrace formations, (in some localities 
where the valleys are broad) we find large areas of sand and gravel 
hills, undulating tracts, clay beds and clay soils, all of which have 
no distinct relation to the rocks that imderlie them. It is on these 
lands that the agriculturist needs science to aid him in his efforts to 
wring a subsistence from the earth. These sand and gravel hills and 
clay deposits were the result of the first thawing and settling pro- 
cess, after the great glacier ceased to move over the country. When 
the temperature had raised sufficiently to thaw the gi'eat mass of 
ice, the valleys were filled in many places to the tops of the sur- 
rounding hills by drift material brought along by the glacier, which 
caused a succession of lakes and ponds in our valleys ; but, earlier 
still, came the subsidence of the valley of the St. Lawrence, and in 
Orleans county where these sand and gravel deposits are found, it 
was then the shallow water of the great inland sea, which covered 
nearly the whole of the Province of Quebec, and a large proportion 
of the county of Orleans. Our mountains and highest hills were 
islands in this great inland sea, and great tidal waves from the 
north drove the waters with a mighty current through the gorges 
between the mountains, among which may be named those at Island 
Pond, Willoughby lake, South Bart6n and Elligo p<md. The sands 
and gravel to be seen in the towns of Burke, Lyndon and Si Johns- 
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bury were washed from the hills in the towns of Brownington and 
Westmore. and deposited on the other side of the divide. The undu- 
lating surface of these deposits show plainly that they were deposited 
under water, but the existence of this inland sea was only of suf- 
ficient duration to deposit the Qaebec group of rocks in the valle y 
of the St. Lawrence. The subsidence of that part of the continent 
where now lies the valley of the St. Lawrence, the filling the de- 
pression with the waters of the ocean, was one of the providences 
in nature which aided in thawing out a frozen continent. * 

The next act in the drama was the elevation of the eastern part of 
the continent ; which elevation found our valleys choked by drifts 
our ponds and lakes were freezing and thawing, and it was at this 
time that our clay beds were deposited ; where we find pure clay we 
know that it was deposited in still water, which could only have been 
done when it was covered with ice ; and when we find clay and sand 
in alternate layers, we conclude that it was a day and night work, the 
clay having been deposited when the water was covered with ice, which 
ice, having been thawed by the heat of the sun during the day, the 
vnnds moved the waters and the layer of sand was deposited, to be 
succeeded by a layer of clay at night, and so the deposits were made 
till the waters became clear. 

Among these sand and gravel formations we frequently find tracts 
or plats which have clay combined with fine sand, and which prove 
to be of great value for the growth of cereals. These Jast named 
deposits are less liable to be affected by drouth than any of this class 
of deposits. They were deposited while the waters were gently 
moved by some cause which prevented the particles of clay from ad- 
heiing together 

All these soils are called drift, and they are so, but they have been 
distribiited by water since their original deposit by the glacier. 
They all have the elements of plant food, and all that is necessary 
to secure good crops when seasons are favorable, is to so till them 
that the mineral plant food may become available. In these soils 
may be found fragments of all rocks existing north and north-west 
of the deposits. Their condition does not depend upon the rocks 
which underlie, or out-crop along the hills above them. They are a 
grist from the mills of the gods, which have been ground, bolted, 
and washed to their present condition. 

The chemical means adopted by nature for the disintegration of 
the rocks is not idle here. Those minerals which contain metallic 
sulphates become, by the gradual absorption of oxygeii, converted 
into sulphates, which are not only sol^ble in water, but absorb 
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moisture from the air and thus crumble down. In the disintegration 
of siiicious minerals, the process is equally simple. Silica, a very 
pure variety which occurs in quartz, is insoluble both in hot and 
cold water ; it unites with alkali and forms saline compounds teim- 
€d silicates; the silicates of potash, soda and lime are neutral 
compounds ; and, as this property of neutralizing metallic oxides 
and alkalies belong only to the acids, silica has obtained the name 
of silicic acid. This acid is exceedingly feeble — so much so that it 
can be decomposed by carbonic acid. 

Feldspar, one of the ingredients of granite, may be regarded as a 
silicate of alumina with a silicate of potash. All minerals and 
rocks containing silicates of alkaHne bases cannot resist the con- 
tinued solvent action of carbonic acid dissolved in water, and in this 
way, either in the form of soluble silicates or a hydrate of 
silica, this important ingredient in some plants is taken up by the 
roots. All plants of the gi ass kind require silicate of potash, the 
amount of which removed from a meadow in the form of hay is con- 
siderable, as any one can see who examines the melted ashes of a 
pile of hay which has been burned. Next in the order, as we as- 
cend from the valleys, we find large areas of smooth surface gently 
rising to the tops, or nearly so, of our hills and mountains. These 
areas are confined exclusively to the north, north-west and westerly 
sides of our hill and mountain ranges. They are always to be found 
where the ^fieat glacier passed, and are deposits left in its course 
ivhich have not been disturbed by water since the epoch of ice. 

The glacier in its course rose over the hills and mountains, 
breaking and scraping off all the sharp angles, depositing and pack- 
ing the debris on those sides of the barriers named, until they 
formed an inclined plane from the summits to the valleys below. 
These inclined planes have been furrowed by brooks and rills which 
have ran from the summits to the valleys ; in many places deep ra- 
idnes are seen, but the material of the deposits never varies — they 
are always the same, and are historical leaves in the great book of 
nature, which may be read as easily as can the terraces along our 
jiver banks: 

These inclined plane deposits are commonly called ^^ hard-pan ;*' 
fhey are the drift primeval. These soils have sufficient clay to give 
them a bluish color, in which may be found fragments of nearly all 
Mcks to be found to the north-west. They remain as they were left 
by the great glacier, packed so close that to r^nove them parties 
often resort to (he drill and blast All the mineral salts contained 
in the rocks of these deposits has lain dormant They are so com- 



Digitizi 



ed by Google 



FORMATION OF SOIL. 101 



pact that air or water cannot permeate them, and specimens as 
fresh as if just taken from the quarry may be washed from any of 
these bed& Here, in juxtaposition, may be found the green and 
yellow serpentine from Missisquoi ? valley, the talcose slate and 
granular quartz from Jay Peak, epidote and limestone from Berk- 
shire and Kichford, variegated sandstone from the S wanton deposit, 
black quartz from Bougemont in Canada, red jasper from the Lau- 
rentide hills north of the St. Lawrence, and we might enumerate all 
the known minerals from those sections, and we should then have 
rocks in this " drift primeval " which have not been noticed or dis- 
covered by the mineralogists who have surveyed the Canadas. The 
underlying rocks show the marks of the great glacier, and all the 
pebbles and bowlders of these deposits show the effects of the 
grinding process. It is well that these deposits have their surfaces 
like an inclined plane — were they level they would be useless "for 
agricultural purposes ; their surfaces would be covered by stagnant 
water. All these lands were covered with a vegetable loam, which 
produced good crops until exhausted. In most seasons these hard- 
pan lands produce fair crops of grass, but they are affected by 
drouth as seriously as any soils we have. They should not be 
plowed when wet, ani they cannot be tilled when dry. The best 
course is to plow late in summer, then pulverize the soil in the 
spring before it is thoroughly drj. This maimer of treatment will 
be found to give greater crops than if tilled when wet. These lands 
are of more value for grass than grain. They are too hard to work 
over and till, after having been laid down smooth. Underdraining, 
to admit air, if for no other purpose, would be beneficial. 

It is frequently the case that the water of wells dug in these de- 
posits, and of springs which issue from them, have that peculiar 
nauseating smell and taste which waters have that are impregnated 
with sulphureted hydrogen. Many wells have this peculiarity years 
after their construction, and whether this is owing to the release of 
sulphur from the bi-sulphuret of iron which is annuflJly decomposed 
by water, or from some other cause, I leave for those to determine 
who may give the subject their special attention. 

Next in order we ( ome 1 o the tops of the hills, which we have 
approached from the west It is on the top, and on the easterly, 
south-easterly and southerly sides of our hills and mountains that 
we find soils that owe their fertility to the underlying and outcrop- 
ing rocks. This is particularly the case where the rocks are of the 
micaceous and calcareous clay slate formations. These soils are 
mainly the result of the .lisintergation of the rocks which underlie 
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them ; they arie a light loam, porous and fertile, giving as great re- 
turns to the husbandman for his labor as any soils we have. Another 
advjBintage is that they are not seriously affected by drouth, and their 
altitude is usually such that crops are seldom injured by frost. All 
our longitudinal ranges of hills and mountains have their sloping 
sides on the west and north-west, and their abrupt and precipitous 
sides on the east and south-east. These hill ranges were too firm to 
be cnished. 

By the great glacier their tops were torn off and rounded by its 
course ; their westerly sides filled with drift, their east'and south-east 
sides left nearly in their original positions, receiving only such por- 
tions of the drift as fell from the great mass of ice which was being 
forced alpng over their sides. Drift material which lodged in this 
way, was easily carried by the waters into the valleys below, les^ving 
these hillsides to be made into soil by the work of disintergration 
and decomposition. It Ts upon these hillsides that the best grazing 
lands are found ; here will be seen the greenest grass in early spring, 
and from these pastures come the fattest beeves and mutton. These 
spOs have nearly all the elements of plant-food, and it is only by 
gross neglect and carelessness that they are allowed to become unre- 
munerative. It is around these hills that are found the most valu- 
able muck beds, the muck holding a large percentage of lime from 
the rocks which have decomposed. It is also in their vicinity that 
extensive beds of shell marl are found, which of themselves are 
sufficient feitilizers, of that material, for all coming time. 

Probably no section of New England, and perhaps no part of the 
United States, has so great a variety of soils as northern Vermotit ; 
and here, if anywhere in the country, it is necessary that the agri- 
culturist be educated up to the business of his calling. Practical 
farmers disagree as to the best methods to be adopted for the culti- 
vation of certain soils. Some tell us that we must return to the 
soil as much plant-food as we take from it. If this were true nothing 
could be sold from the farm. Many agricultural writers conduct 
imaginary fcums, and write books that prove that by-and-by the earth 
will have yielded to continual cropping all that there once was in it 
of ability to produce food for man, and that in the end starvation is 
to depopulate the earth. 

What we should aim to do is to develop as much as possible the 
plant -food which lies latent in the soil, and not cany off in the form 
of crops any" more than we annually develop from the soil. In this 
way the condition of the soil would remain the same. If we take off 
less than we develop the condition of the soil will improve. Now 
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by stiiTing and cultivating the soil we release plant-food which lies 
dormant, aiid is dead capital until released and pulverized so that 
atmospheric influencas operate upon it. If the stirring the soil de- 
velops one hundred pounds of plant-food a year, and only seventy- 
five pounds were carried off in crops, twenty -five pounds would 
remain in the soil to improve it, which might be in the form of roots 
and stubble ; the land at the expiration of forty years would contain, 
provided none of it was lost, one thousand pounds more of available 
plant food per acre than .the uncultivated strip. Veiy many of our 
soils contain to the depth of eight or ten inches enough nitrogenous 
matter in an acre to produce two or three thousand pounds of am- 
monia. By pulverization this may be released and would nourish 
growing plants, and if not all taken from the soil, the condition be 
improved. .The doctrine that we must return to the soil in the form 
of manures as much as we take from it in crops is simply an impossi- 
biUty. 

The great cause of so many of our older farms being in 
so poor condition has been neglect on the part of their occupants. 
They have skimmed over the surface with the plow ; have worked their 
soil in the most careful manner, until their lands have become de- 
moralized. The time was when the rich fresh soils, backed by the 
grand old forests, yiel^d an abundant harvest by force of muscular 
effort on the part of the husbandman. To-day, vast areas of the 
surface soil have been hai-assed beyond endumnce, and yield scarce 
enough to entitle the product to the name of a crop. Treading in 
the footsteps of their fathers, and farming in the time -honored way 
of their grandfathers before them, the surface soil has become almost 
exhausted of many essential elements of plant-food. The farmer of 
to-day, as well as the coming one, should be educated in agricultural 
science, and then reduce his knowledge to practice. It has so long 
been customary to associate mental activity with physical inactivity 
that we are apt to think that this must necessarily always be so. 

In order to make farming a success, not only muscle, but brain 
and heart must each take part. Education in the line of some 
chosen pursuit is now in order. Happily f ar.n work now requiras a 
greater range of mechanical ability than formerly, and we have rea- 
son to believe that many other faculties which have heretofore seemed 
out of place on the farm, will soon be ca.lled into requisition in order 
to enable the faimer to achieve a full measure of success. Success- 
ful fanning, as we ui^derstand it, implies not only pecuniary gain, 
but a constant increase in the acquisition and introduction into our 
system of fanning of newer and better ideas than we formerly pos- 
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sessedy coupled with an increased desire for a special knowledge of 
our pursuit, and a higher perception of our social relations to each 
other. 

In this practical age practical results are of the first importance ; 
therefore the femner should be educated in the line of his profes- 
sion. He should have a clear and a definite knowledge of the princi- 
ples upon which his occupation is based. It is important to the 
farmer to know why the application of certain principles produce 
certain results. Every farmer ought to know the nature of the soil 
he is cultivating, in order that he may have a correct knowledge of 
the best methods of growing his crops economically. We do not 
expect that every farmer will become an analytical chemist, but we 
think all should have such a knowledge of geology and chemistry 
that they may be able to give at least the percentage of coarse and 
fine sand, the amount of clay and humus contained in the soil they 
propose to cultivate, and possess a general knowledge of the geology 
of the surrounding country. At all events, they should be able to 
make a fair estimate of its productive capabilities, and of the kind 
and quantity of fertilizers that is requisite in order to grow crops 
that will be remunerative. If soda or potash be added to a sandy* 
soil, it forms a combination whereby the silica is dissolved and made 
available as plant-food. Surely every farmer ought to know that 
soda, potash and lime when combined with sulphuric acid are called 
sulphates ; and when with muriatic acid are called muriates ; when 
with nitric acid are called nitrates ; when with carbonic acid are 
called carbonates ; and that all are valuable to him, and that the first 
three will fix the ammonia in his manure heap, and the last will not. 

It is not wise to suppose that special attention given to the judi- 
cious breeding of fast horses, the raising of coarse, fine or long 
wooled sheep, the developing ot the best dairy cow, or experiment- 
ing upon the various methods of making butter and cheese is sufficient, 
while the basis and foundation of all these industries is neglected. 

The practical and successful farmer must study and become ac- 
quainted with all of the branches of a variegated agriculture. There 
is no pursuit or calling which presents such a variety of opportuni- 
ties for developing intellectual eminence. One-half hour each day 
devoted to reading, one-half hour devoted to field study and inves- 
tigation will be sufficient to post up and educate any farmer who will 
put that much time to that purpose. 

The hills and valleys of Vermont were not designed by the Crea- 
tor to be skimmed over by taking off a few ctops and then be allowed 
to run to unoccupied and barren wastes. The elements of eternal 
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fertility axe in onr bills and dales ; they are destined to produce food 
for millions, and if not developed by the race now occupying them,' 
it will be only a question of time when we must step down and out 
to give place to those who by their intelligence and indus^ can 
create wealth where nature has so bountifully bestowed her favors. 

Where the broad areas of the wiest have become unproductive by^ 
continual cropping, the farmers compelled to use commercial fertil- 
izers to return plant-food to the soil, then will the hills and valleya 
of Vermont be known and recognized as the Eden of America. The 
longer our soils are cultivated the better they will become. They^ 
have in them the elements of fertility which only require the process 
of release from their dormant condition. Time, the frostfl, the hu- 
mid atmosphere from our mountains, and intelligent husbandry will 
aid us in imlocking these hidden treasure in our soil. The time haa 
come when the farmers must apply brain-work with muscle, the cre- 
ation of "Boards of Agriculture,'* the appointment of Superintendents 
of Agricultural Affairs, the establishing of Farmers* Clubs and 
Granges, the interest taken by the farmer in the welfare of all asso- 
ciations which aim to elevate his condition, show that we are taking 
steps in the proper direction. 

The same rule applies to the farmer which applies to all other 
classes of the world's workers — ^they cannot be successful in their 
calling without close and intelligent application to their duties. By 
industry, study and economy, they may become the most indepen- 
dent, intelligent and wealthiest class of the people. They have the 
health, the brains, the land, which is the basis of all wealth, and the 
majority. It is their fault if they do not profit by their fewdlities. 
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By Mrs. J. M. WRIGHT, Enosburgh, Vt. 



When I received a line from your secretary asking me to write an 
ai-ticle for your farmer meeting, I felt like declining, as doing such 
things late years was out of my line of practice ; writing family let- 
ters was about all I foimd time for ; and as for writing on the subject 
of "keeping our boys at home," I -told youi* committee that I had not 
much experience in that direction, having but one boy, although he 
loves his home and the farm. Some one who had brought up a fam- 
ily of boys and seen them all settled for life could have done it better. 
The answer of Ahab, king ot Israel, to Benhadad, who was boasting 
what he would do, runs in my mind : . " Tell him, let not him that 
^deth on his harness boast himself as he that putteth it off." 

But really, that subject is one of vital interest to us in Vermont, 
when so many of our young people are leaving the ancestral homes 
for the distant west — although it is not like leaving your native land, 
and you still are citizens of one great country. It is hard to have 
our children go out from us, and equally so for them to leave the 
home and friends of their youth. 

Our boys have many of them got the idea that Vermont is not 
much of a place to get a living in ; everything looks tame and unin- 
teresting ; visions of the great world fill their mind ; they must go 
and see for themselves what the great west is. I do not wonder at 
it, your country is of such vast ex^ni It may be because Vermont 
is so much like my own dear native Scotland that I love it. And i^ 
as a western man told me, her fields and valleys were dreadful nar- 
row, they are pleasant to Hve in. 

I think you Vermonters ought to-be more proud of your native 
Btate, her glorious mountains, her dales and clear streams, and it 
ought to be your aim to keep your farms in your family for years and 
generations yet to come — ^not trying to scrimp and save to put money 
at interest and as soon as your farms ar^ paid for sell out and Hve 
in the village, but use your money to improve your farm and build- 
ings, making home more attractive and pleasant. 

One great objection to hving on a farm is its isolation, as it were. 
It is natural for us to seek companionship, recreation and enjoyment, 
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and in such a meeting as this we feel that our aims and hopes are 
one. If we would keep our children with us we must make our 
calling lucrative as well as attractive. One trouble is that farmers 
pay such taxes on their lands when they do not own them. It seems 
to me that the holders of the mortgages ought to pay more of the 
taxes than they do. 

One thing I notice,' you farmers in New England do not boast 
about youi' country, your crops, etc., as they do at the west They 
are all the time praising their land, their crops, their " go ahead,'* 
their smartness. See how the west are advertising their lands all 
the time ! Just think what Kansas and Colorado did at the centen- 
nial ! It was perfectly astonishing, the display they made of the pro- 
ducts of these states ! And what is the result ? Our boys going 
there to make homes ! 

What did Veimont do ? Almost nothing. The smallest house on 
the grounds, a few sheep, some marble, a fire-engine — ^hardly any- 
thing to show how she stood as an agricultuml state — it was a 
shame! 

One gentleman made the remark in our last meeting that one 
reason why the boys did not like farming was that all the offices of 
trust and emolument were in the hands of the other professions, and 
the farmers went with a rush after the lawyer and the merchant to 
put them in office. I trust that will not long be the case in this 
town. 

All our boys cannot be farmers ; it is not every one that knows 
enough, for I hold that it takes brains to faim successfully as well 
as any other business. 

We must ti-ain up our boys to feel that useful, compensated la- 
b >r affords the only means of independence, and of growth, physi- 
cally, mentally and morally. No man is respectable^ in the highest 
sense, who is an idler ; the active only have the true relish of life, 
for they who know not what it is to labor know not what it is to en- 
joy. It is exertion that renders rest de%htful and our sleep sweet 
and refreshing. But they want remuneration for their labor. If 
they think farming does not pay they will not choose that call- 
ing. Men seek wealth to etiable them to get the comforts of 
life. We ought to teach our boys to buy and sell and farm as 
other boys learn a trade, to have f omething to call their own. I 
know one family of boys in the west who are as enthusiastic farmers 
as any I ever saw; each boy had some particular thing that he was 
interested in. The oldest son had invested in some fine swine, and 
showed me one fine one weighing over five hundred. The second 
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one was interested in fruit and helped his father onltivate a large or* 
chard, acres of small fruit; the third had charge of the horses and 
a pony of his own ; and the other two had different kinds of poul- 
try. Their father was a ave farmer, one who led his boys instead of 
driving them. Some years ago, in talking with a young man who 
was bom and lived to manhood in this town, he said : " Nothing 
would tempt me to be a farmer ; too much drudgery about it ; he 
never had a chance to dress up and go into the parlor when his folks 
had company ; no, there was always chores to be done." There was 
a great mistake there ; there ought to have been time for rest and 
reading. I think a well-to-do farmer the most independent of mor- 
tals. I have come across a piece by Mr. Barnard of Westminster, 
which I will copy : 

" The theme before us is not new. It has claimed and will claim 
serious, earnest attention. What shall be done with our boys ? 
What shall our boys do with themselves t Care for the boys at home, 
eju'ly ; not simply for their physical wants, these to be 3ure — but for 
their habits of thinking and acting, for the influences that give im- 
pression as to the object of life. Teach them early that there is work 
to be done, that industry is an essential to success and happiness, 
and that idleness will clothe a man in rags. Let it be understood 
that it is honorable and ennobling to work somewhere and in some 
way, and he who thinks to live without it is an enemy to himself and 
a curse to society. Men are trying to ignore this law of labor so dis- 
tinctly announced by our Creator, and so the fraud and the dishon- . 
esty, the speculations into which they plunge so recklessly, the pub- 
lic and private robberies so alarmingly prevalent, the almost incon- 
ceivable attempts to get possession of pecuniary means without 
rendering a fair equivalent. 

The place to turest this fearful evil is at our homes, by practice ' 
and precept, instilling different principles into the minds of the 
young. Work is the price of honorable success. I do not mean by 
this that the hfe of the boy is to be one of slavish toil and incessant 
delving fyom morning till night, through all the days of the week 
and year. Make the work pleasant ; recognize the need of rest and 
recreation. Make home pleasant and attractive. Use your best 
efforts to have the boys feel that home is one of the pleasantest 
places for them ; that the house was made for their comfort and 
enjoyment, even the sunniest side of it. Let the best outlooks be 
famiUar to them ; and that there can be home-efforts to attract, in- 
struct and amuse, even in a healthy way, as well as from home. Let 
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it be the endeavor to have the house and buildings and all the^ur- 
roundings safe educators." 

Now I hope here in Enosburgh that we will try to elevate our 
calling. Let us feel that we have a goodly heritage, the lines 
have fallen unto us in pleasant places ; do our work in the best and 
easiest way, and our sons and daughters will come to the conclusion 
that Vermont is a good place to live in, and that the dearest spot 
on earth to them is *' Home, sweet home." 
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THE PRODUCTION OF MAPLE SUGAR IN 
VERMONT. 



By E. R. TOWLE, West Berkshire. 



Bef jre proceeding with my subject proper, I will give some statis- 
tics in relation to th3 production and consumption of sugar in the 
United States. From a special report of the department of Agri- 
culture at Washington, I find that in 1860 the total consumption of 
cane sugar in this country was 415,281 tons, of which 296,250 tons 
were imported, and 119,031 tons of domestic production. Of mo- 
lasses, for the same year, 47,318,877 gallons were consumed, of which 
28,724,205 gallons were imported and 18,594,672 gallons of domestic 
production. This was just previous to the war, when the sugar pro- 
duction of the south had reached its highest point. Since then there 
has been a great change in the ratio of imported and domestic cane 
sugar, as will be seen by the following figures : 

In 1876 the consumption of sugar was 638,369 tons, of which 561,- 
369 tons were impoiied and 77,000 tons of domestic production. Of 
molasses 48,829,904 gallons were consumed, of which 36,459,504 
gallons were imported and only 12,350,000 gallons produced in the 
United States. From this it appears that from 1860 to 1876 inclu- 
sive, the United States produced less than 13 per cent of the cane 
sugar consumed, and a little more than 21 per cent of the molasses. 
Putting it in another form, in 1860 there was raised nearly one-half 
the sugar that was consumed, or 500,000,000 lbs. agftinst a total con- 
sumption of 1,200,000,000 lbs.; while in 1878 only 257,000,000 lbs. 
were made against a total consumption of 1,731,000,000 lbs. From 
these figures it will appear that in 1878 it was necessary to import 
1,474,000,000 lbs. to supply our deficiency. At seven cents per 
poimd this would amount to over $100,000,000. There are sufficient 
lands in the United States adapted to growing the sugar cane, it is 
calculated, to abundantly supply the demands of our people, if they 
could only be developed. 

The consumption of sugar in this .country is steadily increasing. 
In 1860 it was calculated that the amount of sugar for each person 
was 29.58 pounds, while now it exceeds 41 pounds, as will be seen 
from the following : The New York shipping list gives complete 
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statistics of the sugar trade of 1879, and places the total consump- 
tion in the United States for that year at 821,896 tons of 224=0 
pounds, which, counting our population at 45,000,000, would make 
nearly 41 1-4 pounds for each man, woman and child. This amount 
is classified as follows: Cane sugar 775,196 tons, equivalent in mo- 
lasses, 44,900 tons, maple sugar 10,000 tons; beets, sorghum, etc., 1800 
tons. Eighty-five per cent of the cane sugar and molasses is imported, 
and reckoned at seven cents per pound would amount to some $110,- 
399,097, as the sum paid to foreign countries in 1879 for sugar. 
There would seem to be no reason why, in time, there should not 
be a suflicient quantity of sugar produced in the United States for 
the wants of the people, and perhaps be made a profitable aiiicle for 
expoii. Why should we pay nearly $100,000,000 yearly for an ar- 
ticle that can and should be produced at home ? Aside from the 
sugar- producing lands of the south, that must yet be more fully de- 
veloped than ever before, the production of sugar from a species of 
cane adapted to growth in the north is now being tested with some 
degree of success, and may be specially adapted to the west, if not 
to the New England states. 

In France in the year ending sometime in 1873, 400,000 tons, or 
nearly 1,000,000,000 pounds of beet sugar was produced, and in the 
whole of Europe devoted to this industry, 1,130,000 tons. It is well 
understood that the raising of the sugar beet for the production of 
sugar is being undertaken in this country, and in po^^tions of the 
New England states is attracting considerable attention. It is al- 
ready demonstrated that the beet can be raised in our latitudes and 
that sugar can be manufactured from it, and the question now of most 
importance to the farmer is, if the cultivation of beets can be made 
profitable, as their production will involve a good deal of labor and 
a superior condition of the soil. Amount of yield per acre, facilities 
for the marketing of the roots, as well as prices obtained, will all 
have to be taken into consideration in calculating the profit or loss 
resulting from this industry. If our soil and climate should prove 
to be well adapted to the growth of the beet for sugar-making pur- 
poses, a new era will certainly have dawned upon our agriculture. 
But upon this part of my subject I will not now enlarge, but proceed 
to the consideration of the more important matter of the production 
of maple sugar in Vermont. 

This is essentially a product of our state, indigenous to the soil, 
and is the source of a considerable income upon the farm. In 1878 
th^ yield of sugar and molasses — of which but a small portion was 
of the latter — ^amounted to nearly 9,000,000 pounds, worth perhaps 
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$700,000. Allowing thiij to be an average yield, it is not probable that 
the next censns will show any great increase in the amount made, 
although there will doubtless be a greater difference in the propor- 
tion of sugar and molasses, from the demand for the latter, and the 
greater facihtiefe for putting up and marketing it. Allowing 40 pounds 
to each inhabitant, which must be a low estimate for this state, it 
would require over 13,000,000 pounds for home use, an excess of 
4,000,000 pounds above the amount manufactured. From this it 
will be seen that a large amoimt of foreign sugar is used in Vermont ^ 
how much is uncertain from the &ct that a considerable quantity of 
maple sugar and molasses, or syrup, is annually sent out of the state 
and the demand for which is steadily increasing. 

The manufacture of maple sugar in Vermont must date back to its 
early settlement by white people, and may have been carried on by 
the Indians previously. Of course for a long time the amount made 
was small and the process of manufisicturing the most inexpensive 
and simple. I presume in some orchards in this state occasionally 
an aged maple tree may be found with the scars made by an axe in 
tapping by the method then known as " boxing." Wooden troughs 
were used for catching and storing the sap, and kettles for evapor- 
ating it, set out of doors and driven with gi*een wood, cut as wanted 
for use. Wooden buckets succeeded the troughs, augers the tap- 
ping gauge and axe, store tubs the great log-holders, but for many 
years the large iron kettles were employed for boiling the sap, and 
are yet in some placea With these arrangements it requued a good 
deal of care to make a fair average quality of sugar, while a consid- 
erable portion was more or less inferior in qmality. But in this in- 
dustry, as in almost every other, great improvements have been made 
within the past 10 or 15 years. With the modem apparatus, con- 
sisting of tin, or nicely turned and painted wooden buckets, metallic 
spouts, well-made, convenient sap-holders and vats, improved evap- 
orators or boiling pans, and excellent styles of packages in which 
the sugar or syrup can be put up for market, it would seem that a 
good article could be made, good enough for nearly or quite every 
ydemand of the household, or want of the trade. It is not my inten- 
tion to go through with the modus operandi of manufacturing, 
maple sugar and syrup, giving instead some hints and suggestions 
from my correspondence with successful sugar makers and dealers, 
in relation to this matter. My object in preparing this paper is to 
give a brief history of the maple sugar industry in this state, the 
improvements that are being made, the demand for the product, both 
in this state and outside, with the styles of packages in which the 
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sugai' and synip are put up for the trade, the prospect for future de- 
velopment, etc., etc. A poi*tion of this giound has already been cov- 
ered and the rest will be gone over in the correspondence alluded to. 

Mr. A. M. Foster, proprietor of "Maple Glen Sugar Works," 
Cabot, says in relation to questions propoimded to him : " The bulk 
of my sugar is put in 40 pound tubs, and in tin pails holding from 
10 to 25 pounds, usually fill about 100 10 pound cans of syrup and 
some 4 gallon kegs to fill orders, which pays the best Also cake 
when ordered. My best market is at home, although I frequently 
receive orders from St. Louis, Chicago and other parts of the west. 
The demand outside of the' state is increasing, but persons unac- 
quainted with the details of sugar -making call for a poor grade, for 
fear of adulteration, it is said. There seems to be a prevailing error 
among otherwise intelligent people, that clean, white maple sugar is 
adulterated; therefore I think the present duty of maple sugar mak- 
ers is to educate consdmeVs up to a higher standard of excellence in 
regard to this product, inducing them to use the same nice discrim- 
ination in selecting their sugar that they da in butter." 

It may appear a little strange to farmers that while a majority of 
consumers desire a really good grade of maple sugar, some of them, 
as appears from the above, are afraid of the finest qualities made, so 
clean, clear and white, suspecting adulteration, attributing to this 
cause the result of improved methods of manufacturing. I think 
the most effectual way of convincing such persons of the utt^r fal- 
lacy of their suspicions would be to let them test a sample of sugar 
made in the old primitive style, by a not very careful hand, and that 
would contain both color and flavor, along with the pure, concentra- 
ted sweet of the maple, -as made by Mr. Foster and others. If any 
maple sugar is adulterated in Vermont by the manufacturers, it must 
be by those — if any there be, and I am afraid there are some of this 
class still left — ^who do not believe in the maxim that " cleanliness is 
next to godliness," and make sugar that is plentifully adulterated 
with dirt, ashes and coals of fire. 

Mr. Curtis Wheeler, of Fairfax, says : " I tap 260 trees, use tin 
buckets mostly with covers, boil in an evaporator, gather and boil 
the sap as quickly as possible, and sugar off as soon as sufficient 
syrup for 50 pounds of sugar is obtained. For syrup boil down 
immediately to the proper consistency and do not heat again, as 
this wotdd produce, a darker color. Make on an average 5 pounds 
per tree, and put in tin pails, holding from 20 to 60 pounds, and 
iedso in cakes, weighing from 4 ounces to 3 pounds each. Put syrup 
in 1 gallon cans and send to Boston, to private families that I hav^ 
8 
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famished for 10 years, and expect to for some time to come. Get 
$1.26 per gallon for syrup, and 10 to 12 cents per poimd for sugar. 
Have taken premium on syrup and sugar at state and coimty fairs." 

Mr. G. S. Fassett, of Enosburgh, gives a good account of the 
sugar industry of that town : " There are several ranges of hills 
running north and south nearly through the town, on which are lo- 
cated a goodly number of fine sugar orchards, containing from a 
small number of trees up to 2,500. His own contains 540 trees, 
and makes from 1,800 to 2,700 pounds each year. Put in tin cans 
holding 1 gallon of syrup, or 10 poimds of sugar, and markets in 
Lyman and Athol, Mass., and in Connecticut, at good prices." 

Mr. J. M. Whitcomb, of Enosburgh, is a large manufacturer of 
sugar, formerly having an iorchard of 2,500 trees, but which is now 
reduced to 1,500, from which he makes an average of 4 poimds per 
tree. Make syrup for market mostly, put up in 6 1-2 gallon kegs 
and send to Lyman and Beverly, Mass. Thinks that the western de- 
mand is increasing each year. It is sent there mostly in tubs or 
cakes, as the freight is less and then made into syrup. Advises im- 
provement in sugar houses and apparatus, and dwells particularly 
on the importance of evaporating the sap as quickly as possible, so 
as to make a finer article of sugar. Receives letters of inquiry 
every year from New Hampshire, Chicago and diflerent parts of the 
west. 

Mr. Geo. M. Stiles, of Jericho, has an orchard of 900 trees; 
makes syrup for the maiket, puts in 1 gallon tin cans, holding 11 
pounds by weight, and sends to Chicago, New York, Buffalo and 
different parts of our own state, where he finds a ready sale. Makes 
4 pounds per tree. 

Mr. Wait Chase, of Fletcher, taps 2,000 trees and makes an av- 
erage of 3 pounds per tree. Puts in brick-shape cakes, weighing 3 
pounds, and some in small cakes, 10 to a poimd. Has sold mostly 
to parties in the state, and sent some to Chicago. Uses the improv- 
ed apparatus and obtains good prices. Li his vicinity maple sugar 
is the leading production, and were it not for this farmers could not 
succeed. 

In the eastern part of the town of Franklin, taking the farms 
just as they come for a distance of 4 miles in length, there are 
7,030 trees that are tapped, and 'from which an average annual 
product of 16,700 pounds of sugar is made, or 2 1-2 pounds per 
tree. In the statements I have given, the above is the lowest esti- 
mate per tree, but this is from a large number of trees in different 
orchards, and the highest, 5 pounds per tree, which is a remarkably 
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large yield. There was once standing — ^if not now — a large maple 
tree on the premises of Mr. B. Ladd, in Corinth, from which 20 
pounds of sugar has been made in one season. I think this must be 
the largest yield on record. In some of the more older settled 
portions of the state but little sugar is made, and in others the 
amount is comparatively small ; so that it will be seen that this is 
not a universal crop even in Vermont 

From the insttmces I have given it will be seen that the farmers 
named have improved apparatus, make a large amount of sugar and 
syrup, of a superior quaUty, for which there is a ready demand at 
good prices. A -longer list might be given, but this is not necessary, 
and I will now refer to interviews and correspondence with dealers, 
to ascertain the character of the sugar purchased, its quality, how 
it is put up, where sold, etc. All will please bear in mind that the 
sugar now spoken of will embrace all grades, from the poorest manu- 
factured to the best, and will give a tolerably correct idea of its char- 
acter. From dealers in St. Albans : One recommends the 20 and 30 
pound butter tubs for packages ; good, clean tubs, as this is of more 
importance than most people are aware of. Ten, 20 and 30 pound tin 
cans would also make good packages. Has orders from Minneapolis 
and Chicago. Good sugar finds a ready market, the poorer grades 
sell hard and at small prices. A second buys mostly in 30 and 60 
pound butter tubs which will hold from 45 to 75 pounds of sugar. 
Is of the opinion that the brick-shaped cakes would be best These 
will pack nicely in boxes for shipping, as will also the square cans. 
A third has sold in Boston and New York, also in Minnesota and 
California. Finds some demand for syrup. Is in f^^vor of the brick- 
shaped cakes. A fourth has lately had an order for a car-load from 
California, in bricks, but could not supply it ; sells there for 25 cents 
per pound. Says there is a good deal of poor sugar made. Another 
merchant who handles quite a large quantity of sugar in his trade 
says : " Some of it is veiy nice, more of it poor, and a portion of it 
very black and dirty. While the average quality is much below 
what it should be, yet there has been a decided improvement in the 
past few years. Retails the larger part and best, and ships the bal- 
ance to Albany, where it is made into candies. Tin makes the best 
and neatest packages and the sugar retains its flavor more perfectly 
than in tubs. Should say that the demand west is increasing, and 
that it sells for about an average of 10 cents per pound. Would ad- 
vise the manufacture of more maple sugar, but would urge the im- 
portance of making a better article, that is, generally, as that of a good 
quality will sell readily at satisfactory prices, and the poorer grades 
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are difficult to dispose of at any figure." Mr. S. K. Quimby, of Lyn- 
don, considers the su^ar question of more importance to farmers 
than they are aware ; will pay them better than some other branches 
of their industry, and he advises them to tap all the trees they can, 
and make just as good an article as possible and there will be little 
trouble in disposing of it. Says there is a large amount made in 
that part of the state, and mostly of the kind known as *' dry or 
stirred sugar." Buys and sells large quantities of sugar, some in 
tubs and some stirred or granulated, in barrels. Tubs holding from 
50 to 100 pounds, with good covers, are recommended, and he fur- 
ther says that the sugar should be thoroughly cooked, hard enough 
so that it will go through the warm weather without softening at all. 
Stirred sugar should be put in clean tight barrels, headed up and 
kept in a dry place — not in a basement or cellar — as it will sour, or 
the peculiar maple flavor become changed under such conditions, 
which it is very desirable to avoid. Is of the opinion that the west- 
em demand will continue, and that Vermont farmers should be able 
to supply it so far as possible. 

A few years since a merchant informed me he calculated that sugar 
as then caked, if kept through the warm weather, would shrink about 
20 per cent in weight, and it was necessary to take this into consid- 
eration in regulating the selling price. Another dealer, in speaking 
of caked sugar found that if put in a mass together the drainage of 
molasses would be considerable, but if piled up in form like lumber, 
•with narrow slats between the cakes, the air would then circulate 
through and prevent the leaching. 

I think I have now gone over the principal points contemplated 
in this paper, and will hasten to close, as it is already getting too 
lengthy. I find that there is a great variation in the capacity of dif- 
ferent orchards, either for the production of sap or sugar, some 
yielding more sap than others, or of a greater degree of sweetness. 
This generally is either owing to the location of the orchard or the 
age and condition of the trees. Evergreen trees should not be allowed 
to remain in a sugar orchard, nor should they surround it, at least 
in close proximity, as the effect is bad ; neither should there be too 
many other kinds of trees inclosed, as the maples should have plenty 
of room. Would not have the orchard too much surrounded with 
forests, but open as much as may be to the sun. I find that orchards 
located on either dry or low land produce good results, but should 
prefer the first condition. I believe it is generally considered that 
good second growth maples produce the sweetest sap, and as the 
old ones fail the thrifty, growing trees should be carefully saved for 
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future use. By selection of this kind and reasonable care the or- 
chard may be kept in an improving condition. Farmers having ex- 
tensive orchards will find it profitable to fit them in good shape for 
business, and make as much as possible of a superior quality of 
sugar or syrup ; and in relation to the market for the same, putting 
it up in such shape as the trade demands. I would advise also as 
to the propriety of looking up a good market, as some of the gen- 
tlemen referred to have done, and furnishing a supply of such a 
character as will defy competition. Where a large quantity is made, 
unless regular customers are secured, sugar makers will usually find 
it to their advantage to dispose of that first made, wlaen the demand 
will be better than later in the season. As was observed by one 
dealer, there i^ a large amount of inferior sugar made in Franklin 
county, notwithstanding the excellent facilities for manufacturing 
possessed, and I hope that a proper agitation of the subject will 
lead to a more decided improvement in the future, and that not only 
will the quality be improved, but the quantity made increased to such 
an extent as to supply the demand of our own state, at least. With 
proper management I believe this can be done and an article furnished 
of such excellence as to do away almost, or entirely, with the neces- 
sity of purchasing foreign sugars for any of our domestic require- 
ments. 

I would further add : The manufacture of beet sugar may be- 
come profitable in some portions of the counti-y — perhaps even in- 
Vermont ; but this industiy is yet an experiment, and will require 
time, persevering effort and capital in its development, even should 
it prove all that is hoped or expected of it. The same perhaps may 
be said of the " Minnesota early amber sugar cane," which is now 
receiving the attention of scientific men and agiiculturists in this 
countiy ; it may be eminently successful; it may not;, the future 
alone can determine this ; but of one thing we may rest assured, 
maple sugar making is not an experiment, its production is time hon- 
ored, there need be no probability of its failure, while the future 
should mtness a satisfactory increase in quality and quantity, ren- 
dering it truly a favored product of our own Green Mountain state. 
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THE ART OF AGRICULTURE. 



A Paper Read by Mrs. RODNEY STURTEVANT, at the East Fair- 
field Farmers' Meeting. 



Agriculture, the mother of art, the oldest and most esteemed of 
all arts, has made such progress in the last half century as to claim 
the attention of the wealthiest tmd most intellectual men of the age. 
As ranked with the fine arts, it demands the same power of intellect, 
study and common sense, especially to carry it foi-ward to perfection. 
While the poet, the painter and the sculptor, by their beautiful pro 
ductions of inanimate objects, elevate and refine our inner sense of 
the beautiful, the agriculturist reproduces, by his skill and knowl- 
edge of the science of nature's laws, perfect animals, filled with life 
and animation, which not only call forth our enthusiasm of admira- 
tion, but supply us with the sustaining elements of oui* existence. 

Therefore, agriculture is not only beneficial to mankind as an ex- 
periment, affording pleasure and employment, but the great essen- 
tial of life itself. If all the poetry, painting, music and sculpture 
made by man were blotted out from the earth, yet mankind could 
live and be happy, for there would yet remain the glorious sunsets, 
the beauty and perfume of flowers of every hue,^ and the songs of 
birds to cheer and gladden ; nature's works, which seem to mock at 
art, tmd in defiance of her power, by rtmdom stiokes perform such 
inimitable feats, as she with all her rules can never reach. But if 
the farmer should neglect to till the ground and sow the seeds for 
one single year, destitution and distress like a pall would envelop 
mankind ; for, as Emerson has beautifully expressed it, **The agri- 
culturist stands at the door of nature's store-house, dealing to each 
his loaf." Mankind's greatest needs should, therefore, call forth his ' 
largest amount of energy, concentration of thought and directness 
of skill. Agriculture is the backbone of the national prosperity ; 
upon it depends all intelhgent culture and is made tributa^ry to its 
demands. The skill of the mechanic in providing its utensils and 
labor-saving machines, the science of the laboratory in testing seeds 
preparing fertilizers, analyzing and combining properties necessary 
for plant growth, and all other classes contribute of their stores in 
exchange of its productions. The star of its empii*e is still rising 
in the western continent, and the hungry, starving nations of the 
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east are reaching out their wasted htmds for bread, which must and 
should be an incentive to redoubled energy in the production of 
food for the masses of mankind, who, through incapability and ig- 
norance, are unable to provide for themsel?ves. 

These United States, with her thousands of acres of as yet uncul- 
tivated land and millions under subjection, invites and brings out 
all the powers of man, both of the head and hands. New England, 
mountainous and rock-ribbed, with a climate so adverse a large share 
of the year, and a soil unproductive to a considerable extent, without 
skilled labor, yet with it and the aid of science, wonderful results are 
accomplished. She has ten thousand volumes in her libraries, treat- 
ing on agricultural subjects, in connection with her agricultural col- 
leges, state boards and dairy meetings, which are proving to the world 
that farming is not a low calling, fit only for men without brains, 
but an art befitting its advocates to stand before kings. The suc- 
cessful agriculturist honors his calling and strives for perfection in 
all he undertakes. He has left the deep-worn ruts of his forefathers, 
and lias cast aside the superstitions and worn-out theories of the past 
generations. He comprehends the necessity and demand of a fine 
perception, and master strokes of wisdom and skill, to bring out and 
fully develop the grand principles 'of this art. He does not believe 
in chance or mere luck, but that industry, perseverance and a thor- 
ough knowledge of his business will bring its reward. He is ever 
on the lookout for new ideas, and putting in practice day by day re- 
cently developed theories that appeal to his common sense and un- 
biased judgment, taking particular interest in agricultural literature 
and farmers' meetings, thus by an exchange of thought and experi- 
ence becoming cultured and skillfully able to conduct his business 
successfully and add to it that dignity to which it is entitled. There 
are not any works of the masters in the art of agriculture of the past 
that can be imitated or copied from, for the present has swept them 
far away. Even its history is deficient and almost worthless, and of 
no practical use. The present and future generations are to estab- 
lish it in the prominent and exalted position to which it rightfully 
belongs in the eyes of the world. This art furnishes the largest in- 
dependence of all the occupations in which men are engaged. Men 
in this j)rofession deal and confide in nature and her immutable laws, 
which are far more reliable and trustwoiiihy than Wall street stocks, 
or dependence upon fellow men in general. For it has been declared 
that "whatsoever a man soweth, that shall he also reap." 

Agriculture, like every technical pursuit, is based upon experience 
and a knowledge of science ; the wider the experience, the greater 
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the knowledge, the more perfect and satisfactory the results ; and so 
wonderful has been the progression in this art in the past 30 years, 
thafc a writer on the subject designates it as a '^ New agriculture." 
There are new kinds of com, wheat potatoes and oats ; new breeds 
of cattle and horses, pigs and sheep, more perfect in form, more 
profitable in production; new labor-saTing utensils, enabling one 
man to perform in one day the work that required many days in the 
past by the old methods. It was the work of the forefathers to sub- 
due the forests and clear the land, and they had Httle time or use for 
scientific research. But the increasing demand for food of the pres- 
ent century increases the necessity of acquiring a knowledge of how 
to supply it, and the results that have already been attained in agri- 
cultural art would seem to those fathers, could it have been foretold, 
like a fairy tale of the Arabian Nights. Where 20 to 40 bushels of 
com were considered a good yield 40 years ago, 70 or 80 is now but 
a foir yield. It has become an established fact that fai-ming cannot 
be carried on successfully without bi-ain work. 

The Chinese put their dullest boys to work on canals, while their 
brightest ones are employed in cultivating the land, an example 
which might be well for some of us with remarkably bright boys to 
consider. No man engaged in this pursvdt should be satisfied with 
moderate or poor productions, but use all available means to produce 
the .best ; make the best butter and cheese, keep the best stock and 
do all things in the best time and manner. With the fertile soil 
alone agriculture is not perfected, but by the combination of indus- 
try, science and skill, imited with natural advantages. Farmers, 
make your business a fine art ; magnify it with your skillful manage- 
ment ; bring it up to the standard you wish it to occupy and not al- 
low it to debase you to the level of a. mere drudge. Give mind to 
your business as well as hard labor, until you have made it conform 
to your desires, and avoid the ways of the slip-shod, haphazard class, 
who neglect the most important part of their business, which is a 
thorough knowledge of its details, and then grumble that farming 
doesn't pay in Vermont, leaving the mine of gold they possess in 
their farms unsought for, and therefore forever hid from their view. 
Let ua lead our sons and daughters to appreciate this pursuit, by the 
culture and interest that we may apply to it, and then they will be 
encouraged. to follow out, and go far beyond even, what we were able 
to perform. 
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By J. W. SANBORN, Superintendent of the College Farm, 
Hanover, N. H. 

It is customary amoBg agricnlttiral writers, orators and teachers 
to assume as a fact and inculcate as a duty the assumed fact, that 
agiiculture in New England is remunerative as a whole. 

The census of 1870 revealed the fact that the rural population of 
New Hampshire fell off the previous 10 years upwards of 20,000. 
The rural population of Vermont had not then suffered so severe a 
decline as in New Hampshire. The markets have so changed since 
1870 in the products that interest Vermost most that to-day, judging 
from favorable means of reviewing the present condition of your ag- 
riculture and the present feeling among your farmers, there is as 
much unrest and dissatisfaction among your farmers as ours ; and 
that there is as full a tide of emigration from your state. 

Do merchants in the fullness of their strength abandon a lucrative 
business without a fair compensation for goods and ti'ade I Do 
bankers, with capital unimpaired from any cause and while good 
semi-annual dividends are being declared, sell their stock for fifty 
cents on the dollar 1 Do flourishing manufacturing corporations 
allow a crumbling edifice to cover an idle water wheel while jjret the 
general business is good in its line ? Was there ever in the iiistoiy 
of the world a healthy business in a normal state of society that for 
a long time failed to have all of its units in active operation ? 
' The law, substantially immutable, that the relative demand for 
the property of a legitimate business offering no great hazards is 
measured by the profits of the business, makes of the deserted farm 
homes all over. New England proof positive of a decline or unsatis- 
factory condition of our industry. I state my conviction without 
hesitation, based upon personal knowledge and careful review of the 
situation of our farming interest, that the present condition of 
farm industry as a whole, in New England, is not satisfactory. And 
furthermore, that if the present system of farming is maintained in 
the future it will grow more and more unsatisfactory for a genera- 
tion to come. 

The decline of the individual generally follows that of his industry ; 
therefore the interests of the individual and the state demand that 
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our farmers should either achieve success in their business or change 
it, else change locality of doing it. This may not seem like farther- 
ing the object for which your able superintendent is so zealously 
laboring. A man who recognizes his true position with reference to 
the forces with which he deals, especially if the situation is a peril- 
ous one, not only is better prepared but more certain to act and to 
act promptly and eflfectively thtm one either willingly or ignorantly 
blinded. 

We may deny facts, but facts will remain to plague us with more 
force. K not as biave men, then as prudent men, there is no other 
wise courae open to us but to look the facts full in the face, however 
ugly the face may be. We shall certainly see good farms sold for 
less than the costs of improvements on them while keen-eyed cap- 
ital looks on and bids not, although each sale the bids go lower and 
lower ; and we shall certainly see the business avoided by the young 
man, although the paternal acres await him, as it is not avoided in 
other sections of the Country. 

A HOPEFUL FUTURE. 

Gentlemen, I have but spoken my convictions thus fully for the 
definite purpose of enforcing the necessity of an early and wide 
departure from the traditional methods that we have inherited. I 
mean no disrespect to the fathers. Their methods were such as the 
knowledge of the day admitted and the conditions existing de- 
manded. The development of agricultural knowledge, of labor- 
saving implements, and the present relation of the west to the east^ 
are changes so vast as to call for a revolution in our farm practices. 
The means to success obviously are not those by which we have lost 
in the contest. Many of our farmers are recognizing the fact and* 
are improving their methods, and are looking anxiously for the di- 
rection in which to move. It is upon this change that I desire to 
throw out some facts and suggestions both for the puipose of accel- 
erating and, if worthy, of giving direction to the movement. 

I am satisfied that New England farmers are about to enter 
(the bolder spirits rapidly and the general farmer gradually fronj im- 
itation) an era of farm prosperity never before known in the histoiy 
of our agriculture ; that the social, intellectual and financial standing 
of the farmer will be greatly advanced, and in all the elements that 
go to make happiness and prosperity the New England farmer will, 
ere long, stand first among the farmers of this broad, rich counti-y. 
For profitable culture, I should rather to day own a good New Eng- 



Digitized by 



Google 



A CHANGE DEMANDED. 123 



land farm than a similar one in the west. Thus it is the "what 
is," not the "what may be," that I would discourage. 

A SYSTEM FOR SUCCESS. 

For 25 years the watchword has been small areas well tilled; or, 
as we would put it, contracted farming, though deep. The answer 
to this Ciy has been a decreasing farm population and piice of land. 
Uniting boldness with skill, our watchword must now be large areas 
well tilled, or broad and deep farming. I would carry this policy so 
far as to include, as is the case in England, at least 50 per cent of 
the arable land constantly under the plow. In many cases 1 would 
keep most the land of a farm that would admit of plowing, in other 
crops than grass, not including clover as a grass crop. Thus I would 
expect to multiply the gross revenue of the farm by 3 or 4 times 
and make a possibility of profit where none now exists, for the gross 
revenue of an average farm would hardly satisfy a merchant of av- 
erage ambition. Now, can a farmer out of an average income pay 
for some help, taxes, repairs, keep of team, repair of tools, insurance, 
household expenses and education of children and be satisfied with 
the remainder, should there be any, for profits after paying his own 
labor and interest on capital invested I 

I am told by good farmers in some of the best grass towns of the 
state that a ton of hay per acre is fully as high as the avei-age yield, 
and that it is selling at the bam for $8 per ton.. Suppose an average 
farm to contain 40 acre of field land ; if all in grass the crop in the 
bam would bring the magnificent income of $320 gross. Such a 
farm usually has three to four acres of com, a few of oats and an 
acre of potatoes, the gross value of all which is less than $500 when 
harvested. It is a necessity of our soil that most of these crops be 
fed upon the farm for the resulting manuie, and excepting for butter, 
into which more labor has to be put, fanners claim that not two- 
thirds of the market value of the food is realized, in feeding, from 
animal products. 

In short, the possibilities of a system of farming that makes'grass 
so prominent a feature in Vermont are not encouraging where the 
price of hay is low and the average returns less than the rent of an 
English acre. The gross value of the crops of the supposed farm of 
40 acres field land must by tillage be brouglit from $500 to from 
$1,500 to $2,000, and a possible net revenue to sti'ive for. There 
are farmers present whose farms are capable of yielding a gross rev- 
enue of from $4,000 to $7,000 and a handsome net income. In 
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England where wheat is the great crop grown (selling but little 
higher than wheat in your villages) it is not uncommon for farmers 
of 200 to 450 acres reporting gross revenues of from $10,000 to 
$26,000. While English practices may not be relied upon to enforce 
American practices, yet they may serve to stimulate our ainbition. In 
this advice I am preaching only what I practice., Like the merchant, 
then, let us seek to constantly enlarge our business, remembering 
that a small and narrow business means small and narrow profits. 

HOW TO ACCOMPLISH CHANGE PROPOSED. 

1st. By the free purchase of foods rich in plant nutrients, to feed 
to enlarged herds of cattle, sheep and swine, for the resulting manuie. 

2d. In the free purchase of chemical manuies. 

3d. In establishing a systematic rotation of crops. 

4th. In the free use of labor-saving implements. 

5th. In the free use of capital, necessarily following the factors 
proposed. 

Such a scheme requires intelligence and skill of a high order. 
Other things being equal, the man who understands the laws of his 
business best works to the best advantage. Om* farmer will know 
more of the science of feeding, plant-nutrition, laws of tillage, soils, 
etc., etc. Carrying on a large business, he will be the direcftor rather 
than the executor of work. He will have to be an executive as well 
as an intelligent man. Our farmer then will be a broader and fuller 
man, commanding more the respect of business and intelligent men 
of other industries. 

Should a broader financial success follow, fuller Hbraries,better fur- 
nished homes,and all the auxiliaries to it would follow, including well 
educated sons and daughters. Then will our sons and daughters 
be attracted to this industry. The farmer^s sons and daughters have 
latent tastes anxious for, and capable of, stronger development ; and 
ambition larger than those of any other large industry. They should 
not and will not be attracted to the industry of farming until the 
resources of the farm are broad enough to give them those refine- 
ments and luxuries that are a part of the civilization of the day. I 
have no patience with the advice to farmers to be economical. We 
want to see no economy for farmers that others do not practice. 

I doubt not that I ask more for the coming farmer than you expect, 
and promise more than you believe in. The methods proposed to 
accomplish the results are 430 antagonistic to the consei-vative prac- 
tices in vogue that I doubt not they will invite what I desire, your 
severe criticism. Your superintendent has allotted me an hour each 
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for this afternoon and evening. I propose to use the time in review- 
ing each step in the process proposed in the endeavor to show that 
the scheme suggested is founded upon sound farm practice and 
sound farm law. I shall very rarely if- at all allude to laws govern- 
ing in any department of lOur industry unless they are rooted and 
founded in exacting farm experiments ; nor shall I, nor have I, ad- 
vised any farm practice that I am not endeavoring to carry out in 
actual farm practice, not only for the public but for, or upon, my own 
farm. My apology for this personal statement is the not uncommon 
belief that farm science is a sort of *' hocus-pocus science, which, 
while it smiles in our faces, picks our pockets." While early theo- 
rists by inductive reasoning from a few facts led farmers into griev- 
ous errors, and thus brought scientific farming into contempt from 
which it has not yet recovered, it must be remembered that to-day 
the cautious investigator rests all upon the chain or scales, and thus 
we have principles in agriculture that rests upon firm foundations. 
He, in farming, who ignores farm facts (not fancies) sins against him- 
self and throws away much of his chance of success. 

PRINCIPLES IN STOCK FEEDING. 

No more important fact can be recognized in stock feeding than 
that laws control in this branch of our industry as immutable as 
those that maintain " the music of the spheres," the breaking of any 
of which has its penalty in loss of profit to the feeder. The rule 
of thumb method of feeding does and can only bring loss to the 
feeder. The observance of fixed laws in animal growth and nutri- 
tion will enable us to feed our home grown and purchased foods, and 
realize the market price of such foods when fed to either pigs, sheep 
or steers. Indeed, I should not dare to advise the feeding of more 
stock, and especially on purchased foods, were it not for the recent 
and trustworthy advance of knowledge in this growing science. It 
is not my purpose to go into a discussion of the nice points of ani- 
mal nutrition, but to review briefly those fundamental principles of 
animal nutrition not fully recognized in general practice, upon the 
observance of which rests our hope of success in the meat products 
of the farm. I shall consider the subject in the following order : 
Feeding for manure, the animal to feed, early matuiity, science of 
feeding, cost of feeding. 

FEEDING FOR MANURE. 

The factor of greatest importance to the majority of New England 
farmers, is domestic animals as a source of manure. No manure, no 
crop. Farm animals the cheapest source of manure. Again, steers, 
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pigs and sheep are kept, not for direct profit from sale of flesh, but 
as a necesity to obtain the profit from the use qf the resultant manure. 
Then our animals are kept as manure manufacturers. The first 
question* then, in stock feeding, is the manure value of the food 
given ; for the food that will make a pound of growth cheapest is 
not by any means the cheapest food that a Vermont farmer can buy. 
The calculation of the manurial value of a food, always and fiist, 
enters into the purchase of cattle food by an Englishman. It is one 
of the most unfavorable comments upon the low condition of our 
agriculture, that such a calculation never enters in, except in rare 
instances, to our purchase of feeding stuffs. I advocate the free 
purchase of cattle foods, rich in plant food, as the cheapest source 
of manure to fertilize the broadened areas of tillage land proposed ; 
and will attempt to show that the feeding can be done profitably. 
If so we may have an unlimited source of plant food. 

The manurial value of a food is estimated upon its content of ni- 
trogen, phosphoric acid and potash. Enormous amounts of com- 
mercial fertilizers are now annually purchased, and for every pound 
of phosphoric acid bought 12 1-2 cents is supposed to be a fair 
price — 20 to 25 cents per pound for nitrogen and 4 1-2 to 9 cents 
for potash. A ton of corn contains 32 pounds nitrogen ; it contains 
7 2-5 pounds potash and 11 4-6 pounds phosphoric acid. At the prices 
and amounts given, as an illustration of the point I would impress, 
a ton of com would contain the materials that would cost in fertil- 
izers, in round numbers, $10. In feeding a part of these materials 
(not 1 pound in 10) goes into growth and another fraction from va- 
rious causes is lost, so that after feeding, that eminent authority, 
Dr. J. B. Laws, estimates the manure from a ton of corn meal to 
have a value of $6.65. On the basis of estimating outiined by 
the same authority, the manure from a ton of 
Linseed cake is worth $19.72 Potatoes is woiiih $1.60 



Cotton seed meal is worth 


27.66 


Turnips " 


86 


Indian mfeal " 


6.65 


Bran 


14.59 


Clover 


9.64 


Malt dust " 


18.21 


Hay 


6.43 


Peas " 


13.86 


Oat straw " 


2.90 


Middlings " 


13.63 



It cannot safely be said that the manure from a ton of com meal 
is worth $6.65 to grow crops with, but it can be said that if the 
manure from a ton of com meal is worth $6.65, then from cotton 
seed meal it is worth $27.86, and from bran $14 59. On the supposi- 
tion that a ton of middlings will maJre as much pork as a ton of corn 
meal, would it not be narrow and short-sighted poHcy to buy com 
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meal, the price of the two being the same ? In fact, as the result of 3 
years' experifiieats with scjiles and pigs, I affirm that I can get 15 per 
cent more growth from a ton of middlings than from a ton of com 
meal, the difference in value amounting to $10 per ton of food in favor 
of middlings. This winter a ton of cotton seed meal costs but little 
more than a ton of corn meal, yet I know that a ton of the former 
rightly fed is worth more than the latter and the manure 4 times as 
much. And yet our fields are famishing, for want of manure. Even 
our best farmers, who pride themselves on their rich farms, have 
not approximated to the possible yield of these farms. But, as I 
promised, I must, if I would establish a good sound case, rest all 
upon practice. A volume might be filled of successful results from 
the use of foods rich in manuiial elements as fertilizers direct. 
While the practice is not common, especially in this country, yet it is 
full enough to establish beyond question the general fact that chem- 
istry indicates. In Enfield, N. H., adjoining my own town, the 
farmers are in the habit of using bran as a com fertilizer, and re- 
port that it is cheaper than fertilizers and effectual. I have used 
cotton seed meal 2 seasons in accurate field experiments and found 
this food a fertilizer of profit in use, giving me 61 1-2 bushels com 
of 80 pounds per bushel, also 6,900 pounds stover. A nothing plot 
(or no manure) gave 33 bushels and 3,600 pounds stover. I used 
1,000 pounds meal, costing $15.00 ; this result compared favorably 
with other manures. A large stock bed with rich manure making 
foods is one of the highroads to great crops and successful farming, 
provided we can sell our foods to steers; pigs, sheep and cows at 
maiket rates. To do it we must begin with the 

BIGHT ANIMALS, 

which term covers the well bred animal, or, in other words, an ani- 
mal that inherits large powers of digestion and assimilation. It is 
not my purpose to discass the science of breeding ; only to insist 
that the good animal is of vit il importance to us if success is to be 
achieved. It is impossible to work up cheap products* with poor 
machinery. The particular point that I would call attention to is 
that the poorer animal responds less to good feeding. As Dr. 
Sturtevant would put it : " There is a structui'al limit to the produc- 
tion of each cow." " When a cow is fed to that limit increased 
food will not increase the product." '' The superior cow has this 
structural limit at a greater distance from ordinary food, and is more 
ready to respond to food than the inferior cow." Animal may be 
substituted for cow and the same important law will cover it. An 
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animal may, under the physiological law quoted, when fed high, eat 
more than it can digest and assimilate ; but the poor animal will to 
a far greater degree than the good one. In fact, the poor animal has 
not the capacity to digest and assimilate food enough to make it 
possible to breed it at a profit in New England. From my experi- 
ments at our college farm where I have had occasion frequently to 
vary the food, I find that when I increase the grain feed to various 
cows the better cows respond more fully than the poorer ones. 
While the fact is generally recognized that a good animal is more 
profitable than a poor one, yet the general stock of the state 
is evidence that the fundamental difference is not appreciated even 
after making due allowance for. the fact that none of us do as well 
as we know. We come nearer right in our " resolutions than in our 
actions." I think that more than other industries ours suffers from 
the inertia of its votaiies. " A work prospers through endeavors, 
not through vows." 

Another rule to remember is that large animals expose less sur- 
face for radiation of heat in proportion to weight than small ones — 
somewhat on the principle that, density being the same, the 
weight of circular bodies increases as the squares of their diameters. 
From an experiment in feeding 3 small animals or animals of small 
breeds, against 3 Dar hams, for 112 days, I conclude with what I 
suppose to be the belief of most 'good breeders, and what is agree- 
able to theory, that the large breeds make a pound of growth on 
less food than the small ones. For beef, my belief is strong that 
the cross bred steer of the larger breeds is the farmer's steer. I 
would not apply this law to the hog because the larger breeds of 
hogs lack shape and completeness while yet young ; and to select 
the large breeds of hogs would bring us into conflict with another 
law of annual growth to be noticed. 

EARLY MATURITY. 

We may, lay it down as a law, without exceptions, that young 
animals require less food to make a pound of growth than older 
ones. Early maturity of the animal products intended for flesh is 
an end of vital importance to the farmer. No beef can be made to- 
day at a profit in Vermont, or except at a loss, that is not made 
young. Young animals consume more food in proportion to their 
weight than older ones. Their organs concerned in digestion and 
growth are more active, and turn this excess of food consumed into 
growth. Whatever the reason for the facts, nothing but an uncom- 
promising adherence to them for a moment should be thought of. 
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So disastrously ignored, and of such importance is the subject, that 
I surely cannot err in giving details from a few experiments of the 
many in my possession : 

SHOW CATTLE AT ISLINGTON, ENGLAND, 1879. 

7 Shorihorns, aTera^e growth per day to or not exceeding 3 1-2 years, iM Ibft. 

lf> " " " " 2 1-2 to 8 1-2 years, 1.79 " 

M «• (« t« (• O 1 « 4-A J 1 a «< 1 OO M 



g- a 1-z years, a.uD ii 

2 1.2 to 3 1-2 years, 1.79 • 
8 1-2 to 4 1-2 •« l.e2 • 



8 Herefords. " " "2 1-2 years, 1.91 ' 

12 " • •« «• " 2 1-2 to 8 l-X years, 1.70 • 

4 " " " * "8 1-2 to 4 1-2 " 1.44 ' 

7 Sussex. " " ... 2 1-2 years. 1.88 " 

6 •• " " " 2 1.2 to 8 1.2 veara. 1.72 •« 



4 " 

7 Devon 8, 

6 •• " " " « 1-2 to 4 1-2 " 1.21 *^ 



3 \-'A years. i.w " 

2 1.2 to 8 1.2 years, 1.73 *« 
8 1-2 to 4 1.2 •« 1.65" 
2 1.2 vearft, 1.62 ** 



X i.z years, i.oa ** 

2 1-2 to 8 1.2 years, 1.27 " 
« 1-2 to 4 1-2 " 1.21 *^ 
Cross bred steers. " " " 1.025 days, 1.90" 



To the student of stock feeding this table will suggest several 
things of interest, but for my purpose here is an array of facts strong 
beyond doubt to prove my point. While the heavier and older ani- 
mals must beyond question eat very much more, as common sense 
will teach, and the following figures emphasize, they actually grow 
less on this heavily increased consumption : E. W. Stewart fed 10 
calves with milk in periods of one week each. The 1st period it re- 
quired 11.02 pounds milk to make 1 of growth ; 2d period, 12.18 
pounds; 3d period, 13.17 potmds ; 4th period, 18.40 pounds; 5th 
period, 14.60 pounds; 6th period, 15.05 pounds; 7th period, 16,71 
pounds ; 8th period, 16.80 pounds ; 9th period, 17.01 pounds. 

With thrifty pigs 6 wegks old I foxmd it took for the 1st month 
9.8 quarts skim milk to make 1 pound of growth ; next 89 days, 11.3 
quarts ; 41 succeeding days, 15 quarts were required to make 1 
pound of growth. Again, 2 calves ate 3.5 per cent of live weight 
daily and required 7.7 pounds hay to make 1 of growth ; 6 calves 8 
months old ate 2.8 per cent of live weight daily and required 12 
pounds of hay to make 1 of growth ; 5 lots of year-olds ate 2.6 per 
cent of live weight, daily and required more than the year-olds to 
make 1 pound of growth ; 8 lots of 2-yearsolds ate 2.16 per cent 
of live weight daily and required more than the 2-y ears-olds to make 
a pound of growth. Again, T fed 2 calves 6 periods of 2 weeka 
each and kept weights of calves and food c<jnsumed. December 16th 
to 30th — gained 63 pounds, fed 20 quarts skim milk daily and 1 
pound meal ; December 30th to January 13th — ^gained 59 pounds, 
ate 18 quarts skim milk, 2 pounds mixed meal and 4 pounds hay 
daily ; January 27th — gained 71 pounds, ate 20 quarts skim milk, 2 
pounds meal and 5^ pounds hay daily ; February 10th — ^gained 60 
pounds, ate 20 quarts skim milk, 2 pounds grain and 7 pounds hay 
9 
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daily ; February 24th — gained 63 pounds, ate 20 quarts skim milk, 
3 pounds grain and 10 pounds hay daily. The last period it took 
10 pounds of hay and 2 pounds grain more daily to make the same 
growth as at the first. From my records of college farm e!speri- 
ments that I have carried on for the last 3 years I might pile up the 
facts, but these must be enough. It costs twice as much to make a 
pound of growth on an animal approciching maturity as on a young 
one. It is not entirely a question of age but of size also. The size 
must stop when it will bring a good price. We shall not err in 
getting that size at as early an age as possible. An average Ver- 
mont steer will not dress at 5 years of age more than 800 to 900 
pounds. If you please to call the live weight of such an average 
steer 1,500 then he will have averaged in round numbers 800 pounds, 
for he will have started at say 76 pounds. Now I find from my 
books that such a steer will consume 1.8 per cent of live weight 
daily to maintain existence without growth or loss. Had the steer 
been made to weigh it at 2 years, or say 30 months, then the main- 
tenance fodder would have been saved for an 800 pounds steer, a 
saving that makes a vast difference in the profits of steer raising. It 
is not strange that steer raising is unsatisfactory in the east, but 
rather that, ignoring the important facts in practice, it has an exist- 
ence under western competition. For profit good beef must be 
raised under 2 years and pork within 7 months. 

SCIENCE WITH PRACTICE IN REEDING. 

In no department of animal growth have investigators achieved 
more for the farmer than in unfolding the distinctive fmictions of the ' 
dilierent parts of a food in nutrition. Not that exact truths have 
been clearly defined in all the boundaries of this important field of 
inquiry, but general laws have been outlined in sufficient fullness to 
afford a basis of a more economical system of feeding, broad enough 
to be of very great importance to farmers. To the Germans, Gil- 
bei-t and Lawes, Bossingault and others we are deeply indebted for 
original investigation. Dr. Atwater and Prof. S. VV. Johnson have 
rendered valuable assistance to us in placing before us the result of 
German work. Very briefly stated, the practical side of the ques- 
tion, as put by science and corroborated by a vast amount of practi- 
cal feeding experiments, with the honest steer, who " cannot tell a 
lie," indicates that there must be a certain relation between ttte al- 
buminoids and carbo-hydrates, of a pound of food for the best results. 
This ratio vaiies with the age and purpose for which an animal is kept. 
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From the report of the Connecticut experimental station for 1879, 
I select a few facts from a table translated from German results, 
based on actual feeding experiments. For every pound of digesti- 
ble albuminoids eaten, a proper food ration should contain for milch 
cows, 6.4 pounds carbo-hydrates ; oxen at rest in stall, 12 pounds ; 
at hard work, 6 pounds ; growing cattle, 2 to 3 months, 4.7 pounds ; 
6 to 12 months, 6 pounds ; 18 to 24 months old, 8 pounds ; growing 
pigs, 2 to 3 months, 4 pounds ; 5 to 6 months, 5.6 pounds ; 8 to 12 
months, 6.6 pounds. For the amount of these food constituents 
actually consumed per day and the amount of each contained by the 
various food materials, I shall for want of time have to refer you to 
other papers. My purpose is served in calling your attention to the 
relation of these investigations to economic farming, and illustrating 
fro'm immediate practice the value of the law of feeding, to you. 

In passing, I may briefly state that the albuminoids go to build 
muscle, or lean meat, tendons, tissues and membranes, while the 
carbo-hydrates produce fats, force, or work, support respiration and 
maintain the heat of the system. Carbo-hydrates cannot do the 
work of the albuminoids — life could not be sustained with them 
alone. Albuminoids can in a measure perform some of the offices of 
carbo-hydrates, but not economically. Oat straw, com fodder and 
swale hay are poor in albuminoids, but have a normal amount of 
carbo-hydrates. A steer in eating oat straw finds only, 1 pound of 
albuminoids to 30 pounds of carbo-hydrates ; failing to get albumin- 
oids, flesh-formers, enough, he fails to grow, in short, it is impossi- 
ble that he should long grow, for an animal cannot long grow unless 
all his parts grow together. Fortunately, while we have the three 
foods so abundant among us, and of so low popular value because 
of exceeding small proportion of flesh-formers, we also have foods 
over-rich in flesh-formers, or albimiinoids, like cotton seed meal, 
blood, fish, bran, middlings, peas, oilcake and clover hay. Science, 
then, simply says to us when feeding straw of the various grains, 
swale hay or com fodder, sadly deficient in flesh-formers, the former 
two especially, feed also cotton seed meal (albimiinous foods) or flesh- 
foimers, and thus supply the lacking material in straw, etc. ; then 
you^ stock will grow and the carbo-hydrates of straw, formerly in 
part wasted, will now he utilized and straw and swale hay have a 
practical value never before ascribed to them. 

FEEDINO EXPERIMENTS. 

Facts take a stronger hold of us than speculation ; one fact is 
worth a long array of theories. Wishing to bring the importance of 
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law in feeding before our farmers in a practical fo^m, I have on our 
college farm for four years, with cows, pigs and steers, pursued this 
matter of food combinations. To enforce my point in a practical form 
I give this table, taken from my report to oui' trustees, of results for 
last winter, prefacing it with the statement that everything in the 
experiments was carefully done, steers being selected of like ages, 
weights and breed, and food daily weighed and recorded. The hay 
was analyzed by Prof. Johnson ; the swale hay, meat and cotton seed 
meal by Prof. Collier at Washington. 
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'''Average of several experiments of lots of from two to six steers, covering time of from 
21 to 77 days; for comparison it is figured in lot of two, as the others. 

PRICES OF FOODS IN THE ABOVE TABLE. 

Meat scraps and dried meat, $45 per ton ; dried blood, $46 per 
ton ; straw, $5 per ton ; com meal, $20 per ton ; good hay, $12 per 
ton ; clover hay, $12 per ton ; and swale hay, $6 per ton. 

The basis of the column of amounts of digestible food was de- 
rived from percentages given by Wolff, as the result of feeding trials. 

The com meal eaten by lots 4 and 5 was for the purpose of teach- 
ing those lots to eat their blood and meat. 

The amount of digestible materials given for meat scraps is as- 
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sumed to be about the same as in the case of fish scraps, as given 
by Prof. Johnson in report of Connecticut experimental station. 

Lot 7 '^Vas fed clover rowen that I bought for $5 per ton. It was 
a coarse sample, late cut. I introduce the result here to show more 
clearly its value. By estimating the clover rowen at its cost, it will 
be seen that a pair of steers, weighing 2,100 pounds, were fed for 
8 cents par day when the food was mixed with straw. At the same 
time the steers made a very good gain. It cost 28 cents per day to 
keep a pair on good hay, the steers making only about one-half the 
growth of those on straw. Of course $5 per ton is an unnaturally 
low price for clover rowen. I thin^ our farmers do not appreciate 
its value when rightly fed. 

Passing to a just basis of comparison afforded by lot 6, and we 
tind that not only do lot 6 eat less of clover rowen and straw com- 
bined than lot 8 do of good hay, but* on this lessened consumption 
they actually gain more and give to straw an actual value much 
greater than that of hay, as will be seen by the table. This en- 
hanced value of the foods in combination may be ascribed to either the 
clover rowen or the straw. It properly belongs to both, for the 
value of both foods is increased by the mixture. The lack of albu- 
minoids in the straw was supplied by the clover rowen, and its carbo- 
hydrates made available ; or it is probably true that the excess of 
carbo-hydrates in the straw rendered available the albuminoids of 
the rowen. My experience teaches me that a great saving can be 
made by the combination of these foods in feeding, and that, as 
the table indicates, a pound of straw can be made nearly if not quite 
as valuable as good hay. In fact, in the combination given, .the 
straw gives a better result than good hay. In the case of lots 3 and 
6, a very much better result is afforded. The swale hay also in lot 1 
gives nearly as good result in combination with cotton seed meal as 
good hay alone Adding to the swale hay $7.56 worth of the meal, and 
3,496 pounds become of neai'ly equal value with 3,536 pounds of 
good hay, for growth. The 18 pounds difference in growth has now 
a value of 72 cents. Subtracting the value of the cotton seed meal, 
plus the value of the excess growth of the steers fed on good hay 
over the growth of those fed on poor hay, and we find the value of 
good hay that 2,496 pounds of swale hay has taken the place of. In 
this case it would be $12.73, or about 51 cents per 100 pounds of 
swale hay ; and, as such, the good hay was rated at $12 per ton ; this 
gives the swale hay, in round numbers, a comparative value of 86 
per cent of that of good hay. Such hay as I fed is not usually 
rated at more than from two-fifths to one-half value of good hay. It 
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was largely made up of the round grass aboanding in our poorer 
meadows, that farmers so much dislike. In every case the combina- 
tion of concentrated food with straw or swale hay raised the value 
of these poor foods. In repeated experiments I have found clover 
hay, or clover rowen, fed with straw to give as good results as good 
hay alone. Clover hay contains an excess of flesh-formers, and is 
thus a complementary food to straw, and when fed together the two 
foods become worth more than either alone, and as much as good 
hay. With a low amount of carbohydrates, clover, when fed alone, 
has disappointed farmers, and hence many in Vermont have said to 
me that they do not grow it because not worth much to feed ; that 
they would as soon have oat straw. When intelligently fed I regard 
clover as one of our most valuable foods, and worth, in mixed farm- 
ing, decidedly more than good hay. 

FERTILIZERS AND CHEAP BEEF. 

I have spoken of the use of rich food for cheap fertilizers. In the 
use of meat, blood, and at present of flsh, I am using rich fertilizers 
for cheap beef, with what success the table showa The nitrogen in 
these materials exists in the form of albuminoids, and is available as 
cattle food. Inasmuch as nitrogen is found in these materials as 
cheaply as in other fertilizers, and inasmuch as but a small fraction 
of a food given, goes to growth, being mainly voided by animals, 
why are not these materials fed an exceeding cheap source of plant 
food 1 1 calculate that in feeding blood I got, or saved, the pur- 
chase price, when mixed with straw, and had $30 to $35 worth of the 
blood, per ton fed, in manure voided. Thousands of tons of these 
materials are annually used in New England, and the purchasers be- 
lieve, at a profit. How much more profitably could they be used if 
first made to double the value of straw, then answer as a food direct, 
and still mainly go to the farm as a fertilizer. The feeding experi- 
ments of this winter in general, are corroborative of those of the 
past three winters. In view of these facts, and fuller facts from Ger- 
man sources, can there be any doubt of the very great economy of 
food combinations,nbased upon the character of food given ? If not 
then all will agree that a very wide depaiture is called for from our 
present method of feeding ; and that such a departure may have 
much to do in ushering in the period of fai-m prosperity so earnestly 
desired and needed. 
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COST OF ANIMAL PRODUCTS. 

So much, in the system of fanning proposed, is made to depend 
upon successful feeding, and there is so much skepticism regarding 
the profits of feeding, that I go seemingly out of my designed course 
to review the probable cost of feeding, or rather of growing, animal 
products. Oui- ability to produce beef and pork is most questioned, 
that is, at market rates ; hence I shall endeavor to throw some light 
upon the matter, and first with regard to pork production : If I can 
show that pork can be produced at market rates I have practically 
settled our ability to plow broad areas, and to farm profitably, for 
then we are placed in command of fertilizers limited only by our 
credit and ambition. I fed pigs for three summers, in periods each 
covering about six months. Average gain per 100 pounds middlings, 
to grow a 200 pound pig, 28.4 pounds. Average gain for 100 pounds 
western com meal, 26.1 pound. Have you seen a time when 28.4 
pounds live pig would not pay for 100 pounds middlings ? Have you 
seen the time when 26.1 pounds live pig would not pay for 100 pounds 
western meal 1 I have seen many times when the pig would more 
than do it, yet the middlings are worth after feeding, over one-half 
of ordinary cost for manure. 

COST OF BEEF. 

* 

From a great many weighing experiments I can tell, at least ap- 
proximately, the amount of food consumed by animals of various 
ages and weights. From these figures I can tell approximately the 
cost of growing a steer to 1,500 pounds. ' In many cases I know ex- 
actly the cost of a pound of growth. For instance, the cost of feed- 
ing a pair of calves for 87 winter days, was $10.73. They gained 
355 pounds. Cost of pound of growth was 3.02 cents, while the 
calves were fat. Common calves then sold for 4 cents per pound. 
Without dwelling I may say that I can offer abundant proof that 
calves can be fed to 500 or 600 pounds at a profit, and I assimie 
pore pounds can be thus grown. But supposing we could 
glow them no further at a profit, we may at least stop there with 
perfect certainty of success. I raised four grade Durham steer calves, 
dropped in the fall, and as I fed them for various purposes, weighed 
rations at intervals during the time they were kept, I know very 
closely indeed, to their actual cost. In pasturing, (hired) and 
winter .feed they had cost, when weighing 1000 pounds each, an aver- 
age of $33.50, and were then, fall of 1875, readily saleable at that 
price. Given a gi-ade Durham steer calf, starting September 1st : At 
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the end of 30 days he should be weaned off to skim milk, eating to 
that time 224 quarts of new milk at 2 cents per quart, and 30 quarts 
skim milk at .4 cent per quart, cost $4.59 to then wei^h 150 pounds. 
From October 1st, to 10th of May, he will want 8 quarts skim milk 
daily, 2 1-2 pounds mixed grains, oats and peas grown and ground 
together, and fish meal, oil cake or middlings, with a little com meal 
and what fine hay will be eaten. With skim milk at .4 cent per 
quart, mixed grain 4 1-4 cents per pound, and hay at $10 per ton, 
7 pounds per day being consumed, we have a cost for 222 days of 
$21.81, and gaining at rates I have made, 2 1-4 pounds daily, would 
weigh 649 pounds. I may remark that if fish meal or oil -cake were 
given in the mixture, the gain would be low, apparently, but in that 
case I should consider the very high manurial value of either food 
would warrant a direct charge of part of the purchase price to the 
manure heap. Pasturing for 6 months $3.00, and 250 pounds of 
grain, given in early and late half of pasture period, $3.12, or total 
of $6.12; gain, 360 pounds; weight, 1009 pounds. Second winter 
of 6 months, 10 pounds straw or corn fodder, $5 per ton ; 12 poimds 
clover hay, $10' per ton ; and 5 pounds cotton-seed and com meal 
per day; cost $26.55; gain at 1 2-3 pjunds per day, 300 pounds, or 
total weight of 1309 pounds. Second summer in pasture to August 
25th, $4, and 200 pounds of grain in May ; last of July and August, 
$2.50, or total for second summer of $6.50. Gain for 100 days, 
200 pounds, or total weight of 1500 pounds ; fat enough to dress 
1000 pounds, and good enough for the EngUsh market, and sure to 
sell above the cost. I do not claim, however, that beef raising east 
is profitable as an independent operation. I do claim that we can 
sell our produce at home ; that we can buy grains and sell our do- 
mestic animals at full market rates, and that is enough to insure suc- 
cess for our agriculture, in broadened culture. It is as I have else- 
where stated, " early beef, cheap beef ; cheap beef, cheap manure ; 
cheap manure, cheap crops." 

CHEMICAL MANURES. 

I have said that farm animals are the cheapest source of manure, 
and while undoubtedly the farm may be made highly productive by 
the purchase of foods and feeding of stock, yet it will take too much* 
of the factor time. It is railroad and telegraph times, and we want 
railroad and telegraph farming. We must not be the only industry 
that coach it. " The farmer does not nm into the mouth of the 
sleeping lion." It is ^only the a<;tive and vigorous farmer, that uses 
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all the factors at his command, that is to achieve full success. We 
wish to have the " new departure" in full sail within five years, and 
in order to fertilize each acre of the many better than each acre of 
the few were before we shall find it to advantage to use purchased 
manures, or fertilizers to a large extent Most of you say, Never, and 
that the advice to go in heavy is reckless and condemns the whole 
change you propose. Gentlemen, I wish it distinctly understood I 
recommend only what I am doing to advantage and, furthermore, 
that I would explicitly advise those who are not ready to put intelli- 
gence into the purchase and skill into the use of them to let them 
alone. The purchase and Use of chemicals I will refer to further on. 
It is a popular belief that chemical fertilizers are stimulants, that 
make a temporary showing at the expense of the soil. Chemical ma- 
nures are plant-food capa ^le of growing plants and maturing seeds 
without the assistance of yard manure or soil materials. In pure 
water fine plants have been grown repeatedly by the simple addition 
of the chemical materials that compobc a plant. The same has been 
done with sand fi-om which all organic matter had been driven off 
by fire. If one plant can be so grown a million may, for there is no 
magic about the matter ; nature cannot cheat. The plant was fed. 
Granting, what cannot be doubted, that inorganic elements never 
organized into plant-life may be organized into plant-life as freely as 
though they had been so organized, what we wish to know is what 
will be the result of the use of chemicals in field practice when used 
alone for a series of years. Thanks to Lawes, Ville, Nichols and 
others, we know. Lawes has had chemicals alone for grass, wheat, 
barley, oats, turnips, and other crops for from 30 to 40 years on 
ground continuously kept to the same crop. At the same time he 
has the same crop on contiguous ground without manure of any kind 
and with manure ; in the case of wheat, 14 tons of good yard manure 
yearly appUed. Time will not admit of a review of his experiments. 
Suffice to say that they are, as you will judge, very full and accurate 
and return for the chemicals crops fully up to the yard manure, giv- 
ing, as an illustration, for wheat an average of, in round numbers, 
36 bushels annually: for manure, the same; with no manure, 16 
bushels. Prof. Ville's results for a long term of years have given 
full as marked returns. Dr. Nichols' results, in bringing up a worn- 
out farm successfully with-<».hemicals,you have probably seen accounts 
of. I have 56 plats, variously fertilized, laid out permanently. The 
difference in the results between those in no wise fertilized and those 
treated with chemicals is as marked as the distinction in color be- 
tween black and white horses. Last year a moderate use of chem- 
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icals <?ave me 69 bushels of corn and 6480 pounds stover ; 28^ tons 
of yard manure gave me 64^ bushels of com and 4940 pounds stover. 
A volume, not of guess-work but of experimental proof, might be 
given ^of the efficacyj^of chemicals as plant-food. So well dem- 
onstrated is the proof of the success of chemicals as plant food that 
it ought not now to need any argument It is a settled question. 

ABE THEY PBOFITABLE? 

Without doubt, if bought and used right. The following figures in 
part will explain what I mean : Prof. S. W. Johnson of the Connecticut 
experimental station found a fertilizer selling for $32 per ton/ worth 
but 99 cents ; another for $35, worth $23.47 ; another for $45, woi-th 
$31.96. On the other hand, one that cost $30 was worth $41.06 ; an- 
other for $20 that was worth $36.96. This is but an illustration of 
a not uncommon fact. The How to buy includes the What to buy, 
and both call for a little elementary knowledge of plant-growth, or 
rather, nutrition. I should grievously mistake if, out of a spirit of 
flattery, I assumed that all or most farmers had the desired infoi-ma- 
tion on this point. You will pardon me for saying, buy an element- 
ary work on plant nutrition, and thus make a pleasant study worth 
months of hard work. To cover my design of showing how to use 
chemicals profitably I will need to stat« briefly a few facts. While 
more are found in,yet no plant can perfect itself without 12 to 14 chem- 
ical materials enter into its growth. The lack of either one is destmct- 
ive to the hopes of a plant or a crop. We need not enumerate the ma- 
terials. A long line of reseach has made it more than pix)bable that 
the soil and air will have abundance of all but three of these mate- 
rials, for ages to come, that plants want These three are nitrogen, 
phosphoric acid and potash. For the exact man, who will criticise 
this statement, I must qualify what I meant for simply a practical 
statement I know that lime, sulphuric acid and magnesia are not 
over abundant and the two former easily washed from the soil ; yet 
I had in view the fact that the first two materials come in all fertil- 
izers as sold, or in the purchase of the three needed materials these 
come without charge to the farmers. The What to buy includes not 
more than these three materials, nitrogen, phosphoric acid and 
potash. Of nitrogen it may be said that natural soui^ces, rain, atmos- 
phere and the soil furnish a considerable annual supply ; and again, 
that many crops have a stiong individual capacity to gather this 
nitrogen. Clover will get its full supply thus, and most leguminous 
plants, peas, beans, etc., nearly all of it Com, by Prof. Atwater's, 
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mine and others' experiments, is shown pretty conclusively to have 
power to gather one-half to two-thirds or even more, varying with 
the season, of its nitrogen supply from natural sources. This fact 
will take off $8 to $10 from a formula cost, based on composition of 
com, of fertilizing an acre for it. I am convinced that in our dry 
climate, where but little water leaches through the soil from fertil- 
izing time to harvest, that we need not use costly nitrogen nearly so 
freely as is done in England. If so, this is a great advantage to us 
in the use of chemicals. I would not apply to any of our crops what 
is known as full formula amounts of nitrogen. That is, I would not 
use it in the same proportion relative to potash and phosphoric acid 
as the analysis of a plant would indicate. Of the two minerals the 
only source is the soil so far as nature directly aids your crops. 
Weathering furnishes a variable supply annually, but not enough. Su- 
perphosphates, in the past, have been compounded on the assumption 
that soils furnish enough of potash — a grievous mistake that has had 
much to do with the bad reputation of fertilizers. But some soils 
do contuQ a plenty for the immediate future, at least. Other soils 
have a plenty of phosphoric acid, though not so common. I can 
give an illustration : On my own farm, I find by experiment, that 
potash is not much, if any, in need, and that the crop rises and falls 
with the phosphoric acid supply. On the college farm I find that it is 
entirely useless to expect a crop without adding potash, and that 
phosphoric acid makes but little impression. Last year I got 63 
bushels of com from $3 worth of potash salts — more than twice as 
much as the unmanured plats— while the phosphoric acid made an in- 
crease of only 4 bushels. To know what to buy, you must know your 
soil. To know your soil, expeiiment. Ta know your soil, put sulphate 
of ammonia (giving nitrogen), bone-black (giving phosphoric acid),and 
muriate of potash (for potash), to one plat, all three. To a second 
plat, the bone-black and muriate of potash. The difference between 
the yield of the two plats will indicate the loss of crop from the 
withdrawal of the nitrogen supply. On a third plat use bone-black 
alone. The difference between the yield of plats two and three will 
indicate the influence that potash has in your soil on plant-growth. 
On a fourth plat use no manure, and on a fifth, yard manure. These 
will give you standards to estimate the value of chemicals by. The 
results for a year of two may not be taken as absolute standards for 
practice in fertilization, but they will certainly be valuable hints to 
modify your practice. 

I think none of my neighbors use fertilizers. They have tried 
them and denounce them as worthless. They bought phosphates. 
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The soil is alluvial and, like most alluvial soil, needs potash. Now, 
I find by three years' expeiiments that the soil wants potash, and 
that its use is exceedingly profitable, and I consider the knowledge 
worth very much to the farm. My practice has been modified in sev- 
eral things for the better by it, thus far. Search out the needs of 
your son and buy what you find wfinting ; nothing more until it is 
needed. If you have a weak link in a chain you have that link 
strengthened, not the whole chain. 

In buying, buy the chemicals. Club together and buy by the car- 
load. Buy of parties that have a good standing at the experiment 
stations. Buy everything guaranteed. Get everybody's circular, 
and buy Vith a fqll knowledge of market rates. We buy fertilizers 
now without knowing what we want, what we have got, or whether 
it is high or low in price. 

I would have you buy the chemicals, 1st, because less subject to 
fraud ; 2d, because the plant-food is in better fonn and more effi- 
cacious ; 3d, because more concentrated, thus saving freight ; 4th, 
because they can be bought cheaper; and 5th, because you can thus 
buy what your soil wants. I think I have been bettered 25 per cent 
by thus buying, an amount that would make the difference between 
profit and loss. I use sul. ammoni^^ dissolved bone-black and 
muriate of potash. 

HOW TO USE. 

The world's experience and my own — about which I know most 
and therefore allude to it — I think is pretty conclusive in favor of 
using the chemicals and yard manure in conjunction. They never 
should be divorced in practice and canuot be to the best advantage. 
Either of them used alone will give neither so much crop or profit 
as the two together. The manure, in oar expansive system of farm- 
ing, should be spread over twice or thrice the ground as formerly, 
and the diminished amount more than made up, for the year, by 
chemicals, aiming for a larger crop than before. It should be thor- 
oughly spread, evenly as wheat, to be of full use. The fibres of 
your crops must find its plant-food, all through the soil, evenly dis- 
tributed. Any other distribution gives an abnormal development 
of roots, working in virions ways to the disadvantage of the plaijt. 
This implies, of course, thorough tillage. I should prefer to have 
a small fraction of the fertilizers in the drill, but only on condition 
that it should be spread out, not by any means in a body. In addi- 
tion to four cords of manure per acre I use for corn 60 to 80 pounds 
sul. ammonia, 150 pounds of muriate of potash, and 100 to 
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160 pounds dissolved bone-black. On upland soil, while ascertain- 
ing by experiment his needs of soil, I should advise a farmer to use 
80 pounds of the potash and 200 to 300 pounds of the bone-black 
besides the ammonia. In regard to profit, from well-kept figures I 
can assure you that I have received as high as $10 increase of crop 
for every $1 used in fertilizers. This may be regarded as owing to 
a special lack of potash which is so cheaply added. Where I have 
added all three of the materials I have found a profit in their use, 
as I shall have occasion to show you before I close my remarks. 

ROTATION OP CROPS. 

By a judicious system of rotation of crops,! am convinced that the 
products of Vermont could be materially increased without any 
other influence. Our present method of cropping is founded upon 
convenience rather than from any recognized rule or law. The im- 
portance of systematic rotation of farm crops on the continent and 
in England is well known. 1 1 springs from a popular recognition 
of what is undoubtedly a fact, that in a term of years a very much 
larger amount of food can be taken from an acre of ground under a 
well defined and intelligent rotation of crops than under a " rule of 
thumb " rotation, or the continuous growth of one product, as we 
come so near doing here with grass. One fault of our rotation or 
want of rotation is the small amount of 

TILLAGE. 

I think it was that old Roman, Cato, who made among three essen- 
tial things in cultivation, "Good tillage " of first importance, " Til- 
lage in the ordinary way " second, and manuring, third. Roman 
agricultural literature abounds in terse expressions indicative of high 
appreciation of the efficacy of tillage. Cato is not alone in ascribing 
to tillage a greater importance than manuiing. Jethro Tull has be- 
come famous for his advocacy of the efficiency of tillage and his 
remarkable success in practice of his view. After him the Rev. S. 
Smith, of England, achieved renown in the same direction. Their 
system can have no general success. Their zeal and success should 
inspire us to carry on more thorough tillage. Tillage is manuring, 
and undoubtedly the cheapest source of manui'e or its equivalent, 
but it is unfortunately not a sufficient source. Joseph Harris claims 
that an extra plowing gave him, per acre, $15 worth of beets. Some 
very rich soils contain as much nitrogen and even more, per ton, than 
a ton of good yard manure. But this plant-food, for the most part, 
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is an insoluble compound. Thorough tillage gives freer access to 
those atmospheric agencies that have had so much to do in forming 
soil from rock. Oxygen and carbonic acid gases are your helpers, 
constantly making soluble potash and phosphoric acid fr^m insoluble 
compounds. Slow, but with speed measured by your skill or indus- 
try in opening an opportunity. Our soils are said to be as rich, 
chemically, as those of the west ; the trouble is in the mechanical con- 
ditions, of fineness of ours in degree. The relation of temperatuieand 
moisture to the soil are both affected by tillage. Time will forbid 
dwelling. I wish to make the point that the extensive cultivation 
proposed in this talk will call for a greatly increased amount of til- 
lage, and on its part tillage will help feed the crop. 

BULES OP BOTATION. 

Prof. Tanner in his " First Principles of Agricultuie " lays down 
sevei-al guiding principles in rotation of crops : Ist. " Plants that 
require the same kind of food should be kept as far apart as possi- 
ble." In illusti-ation of the wisdom of this rule and of rotation of 
crops we will suppose the ground treated to 20 tons of average yard 
manure, containing 2t>0 pounds potash and 130 pounds phosphoric 
acid. K potatoes were grown at the rate of 200 bushels per acre, 
then the first crop would require 68 pounds potash and 22 pounds 
phosphoric acid. Over a quarter part of the potash would be used, 
and only one-sixth of the phosphoric acid. It is readily seen that 
the potash would be exhausted first if potatoes were continuously 
grown on the same piece of ground. 

The rules of rotation would call for a following crop with a com- 
parative low demand for potash ; or as we are to farm with chemicals, 
potash might be added, and if desirable follow potatoes with the 
same crop, or a potash feeding crop. I do not mean to say what is 
a very common mistake to suppose, that the material found in the 
crop in the largest quantity is the one which if added to a soil will 
assist that crop most It rather seems that the opposite rule pre- 
vails under ordinary conditions, yet it would not by any means fol- 
low that it will at all answer to pursue a course of cropping that 
calls annually for an undue amount of any one material. It is claim- 
ed that modem science by feeding each crop what it wants of chem- 
icals does away with the need of scientific rotation of crops. There 
can be no doubt that chemicals rightly used modify the necessity of 
rigid adherence to rules ; still there is so much yet to learn of the 
distinct individual characteristics of each plant in growth that past 
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experience cannot be ignored safely. It is well known that there is 
but little land that will bear clover continuously. Once in 6 to 7 
years is as often as it can be generally introduced to advantage. Dr. 
Lauz in some interesting expeiiments found that he could not keep 
clover on the same ground continuously by any method of surface 
or subsoil manuring. Where the same gentleman used 14 tons of 
yard manure every y^ar for 30 years, he received no more than 14 
per cent of the elements applied in manure in return crops. Rotation 
of crops in the present condition of our knowledge is yet a necessity 
and must enter into our change of 'system, especially as we are to 
use yard manure. 

2d. Prof. Tanner says : " Plants of the same habit of growth and 
general character should not fol ow each other." The great diversity 
of plants in their habits of growing and feeding are not understood 
or appreciated by farmers generally. The roots of some plants feed 
near the surface, hke barley and some of the grasses, (barley is a 
grass) ; others like wheat feed more in a deeper layer of soil, while 
clover feeds mainly, or largely, from the subsoil. Manure washes 
from the surface soil into the subsoil. Suppose a farmer grows 
wholly shallow rooted plants he will fail to get all of his applied 
manure possible to obtain, but will also fail in not leaching his whole 
soil area available in getting much that nature is constantly offering. 
From its deep roots and broad leaveg clover gains much of its growth 
where many crops would gather but little. It is our great renova- 
ting crop, leaving more fertility in the surface soil by its decay of 
roots than it has taken from it. - Hence when followed by barley or 
wheat it proves actually an enriching crop. It is customary in a 
good rotation to grow one of these crops after clover. 

Other distinctions in plant-growth enforce the necessity of rota- 
tion. Narrow leaved plants follow broad leaved plants ; the latter 
gather more from the atmosphere than the former, and storing it up 
in their roots furnish in their decay food for the following narrow 
leaved plants. Then, again, many plants, like the root crops, carry 
green leaves down to freezing, in fact, the roots make most of its 
growth in the latter half of the season, after organic matter of the 
soil by moisture and heat has yielded its nitrogen by nitrification, in 
its best and available form for plants, what by its early and short 
time of growth before these processes have come into full play, re- 
quires a heavier artificial supply of nitrogen. Again, plants have a 
varying proportion of roots to top. The proportion of the roots to 
tops of some of our field plants are very light, while in others, like 
clover, it is very heavy, amounting to fully as much as the top. 
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Trot Yoelker in one of ins inyestigations found 3 1-2 tons of cloTer 
rootii and stnbble in the first 6 inches of the soil, snd as thej are 
ridi in nitrogen thej contained enoogh for 37 1-2 boshels of wheat. 
In another case from a good crop of clover of 3 1-4 tons, the stnb- 
ble and entire roots contained 180 ponnds nitrogen, or as mnch as 
is fonnd in 900 pounds snL ammonia, costing over $40.00, most 
of which is gathered from the sobsofl where it has been washed by 
rains, and from the air I am surprised to meet many good farmers 
and substantially whole districts in Vermont where this crop has not 
a good reputation, and is not grown. 

In riew of all the fadR stated, it is apparent that an intelligent 
rotation of crops will assist us mudi. MThat that system of rotation 
must be will neei to be worked out in the light of markets and 
special circumstances. It need not, where chemicals are freely used, 
be as rigid as European systems. 

MACHIN2BT ON THE FABM. 

Gbunt me, if you will, that my positions are sound thus far and 
that intensive fanning is the only &u*ming that has hope in it for an 
old or worn country battling against competition from virgin soil. 
Yet I would give it all up in dospair if restricted to the mechanism 
now in common use on our farm. It is an age of metal against 
muscle, and the first vastly cheaper and more effective. We all put 
our faith in New England industiy, but it must be rightly applied. 
It is inviting disaster to measure our arms on our rough soil against 
the machinery of the west on fertile plains. If the contest is in 
any way equalized it must be " steel against steel." Their trans- 
portation costs will pay our fertilizer bill, and thus make it a fair 
profit. I have farmed on hill and in valley, and anticipate objection 
in the unqualified assertion that there are but few farms in New 
England worth farming where machinery may not be used to advant- 
age. Small rocks may annoy but not thwart a full line of farm 
rnachineiy. Fast rock, or the farmer, must go. What with rock 

lifters if it does cost $5, $15, $30 or even $50 per acre (always 

less than it looks), — no well cleared field in the east that in a skilled 
larmer's hands, will not pay interest on ^100 per acre. No fields, 
or acre, that will cost the larger sums named to clear that will pay 
anything unless cleared. The obstacles, if Hons, " are painted fierc- 
er than they are." Large farms for profit — small farms successful 
only through the co operative use of machinery. I do not call any 
farming successful that puts wooden shoes on to the manager like a 
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French peasant with his 10 acres and hand tools. We want no such 
success in the east, nor will our farmers accept it Machine farming 
is not slip shod farming, but cheap, thorough tillage farming. Good 
machinery well used means finer soils, more moisture and larger 
crops than by hand methods. A well fitted field means fine, deep 
tilth and turfless surface. The little seed that drops into a lumpy 
soil covered with turf and lumps of manure, as it starts its tiny mi- 
croscopic (almost^ roots, plunges its starving little rootlets, just 
opening up to battle for existence, into cavities here, to wither with 
drouth and stint or starve, and against resisting lumps there, or 
again to be surfeited and destroyed in raw lumps of manure. Per- 
chance it may have fallen on to one of the many hundreds of up- 
turned turfs or lumps to wither if it sprouts. A fine soil with ma- 
nure thoroughly intermingled must call out the baby rootlets in all 
directions,and give a normal development to the roots if a strong pljmt 
is to follow. The old square-toothed haxrow won't do it right. Its 
days are numbered. So all along the line of farm work it is not 
only cheap work we want and get, but good work we must have. 
But work must be done cheap. A two-rowed corn-planter will do 
the work of 10 men and better. I would nob allow my land planted 
by hand for nothing. The " Thomas Smoothing Harrow " will do 
the hoeing of 20 men, and better. In drouth I keep it running 
through the com every few days, and thus by breaking up the capil- 
lary tubes I mulch the soil and prevent evaporation. The **Randall 
Harrow" does more and far better work than the old harrows. The 
clod-cnisher fines the soil. The sulky plows performs more and 
cheaper work, while the driver leisurely rides. Our genteel driver 
in fresh spirits, as he rides his fertilizer distributerJ*^ doing better 
work than by hand, covering 10 to 12 acres per day with ashes, or 
15 of fertiUzers or grain, revolves in his mind with pride the in- 
creasing ease and dignity of farming. And so we might go on 
through a list of machines for the farm, covering the potato planter, 
digger, and lesser and larger tools that certainly must accompany a 
large business. The tools will pay when the business is large. 
The relation of tools to our farming may be seen in the state- 
ment that one man alone can now easily carry 26 to 30 acres 
of corn to harvesting. It may seem a little poetic to intimate 
that farming is likely to develop into a fine art and a learned pro- 
fession. The adjectives may be a little broad, but good farming is 
to take a high position among eastern industries. I am asked where 

*Thi8 spring of 1880 1 sowed of ashes, grain and fenilizer8,fUUy 90 acres, paying for the 
machine in one season. 
10 
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the capital is to come from to do all you outline. It is asserted 
that our farmers have limited funds — ^true. The question of cap- 
ital is the least difficult on^ in the problem. The capital is in the 
determination to do. Leave the rest to our Yankee farmer. Be- 
sides, the scheme intends to pay as you go, nearly, requiring but 
little extra money. I have increased the plowings at our college 
farm from 13 to 45 acres, each of which is well fertilized, and 
doubled the personal property of the farm out of the net earnings 
of the farm and expect next year, 1881, to run it up to 65 acres 
without aid. 

ILLUSTRATION OF PROPOSITIONS. 

As an illustration of the efficacy of fertilizers, machinery and su- 
perior profits of tilled lands, I give the result of 16 acres of ground 
to corn last season, all in one piece. I may add that before I made 
the change in system pursued, I could manure only 8 acres of 
grouni, 28 ox-loads per acre, and averaged probably 50 bushels per 
acre. A small bill is included for hoeing. I think that hand hoeing 
is unnecessary for com or potatoes — ^indeed, I had no hand hoe in 
my potato field. I should not now use so much yard manure per 
acre and thus cover more ground. The ground is a heavy clay 
needing drainage, a few acres of which have never been planted to 
corn. At least 1-2 of the field is considered as poor corn ground. 
The wetter portion of the field was plowed in beds, thus obtaining 
surface drainage. 

Corn Field. Dr. 

To 2-5 cost for man, horses and oxen at $4 50 per day for 13 days $23 40 

To 3 harrowin^s, Randall harrow, man, pair horses and harrow at $2 50 15 00 

Toman, pair horses and smoothing harrow 1 day 2 50 

Toman and horse A-2 days planting 3 37 

To man and pair horses 1 1.4 days rolling com (or hoeing) 3 75 

To man and horse 2 harrowings com, 3 days 5 42 

To man and horse twice cultivating and once hilling, 71 hours 13 26 

To man 1 day planting over 125 

To 3 3-4 bushels seed com 375 

To 12 1.4 (lays' work last of July weeding 15 31 

To 40 days* work stooking f 60 00 

To 30 days drawing in and mowing butts • 30 00 

To 8 days' ox work drawingin 6 00 

To labor for husking 2,390 bushels of 40 pounds to basket at 4 cen ts 95 GO 

To 1 acre to 28 loads of manure, of 1 ton drawn and spread at $1 60, 1*3 of 14 93 

To 12 acrcB to 14 loads of manure, of 1 ton drawn and spread at 1-3 of cost 89 6U 

To 2-5 of 150 bushels ashes spread, 3 acres I.. 18 00 

To 100 pounds sui. ammonia, 100 pounds dissolved boneblack 40 pounds muriate 

of potash and 60 pounds fine ground bone $S 94, per acre, 13 acres . . 116 22 

To 3 acres of chemicals as above except potash omitted $8 06 24 18 

To mixing and applying fertilizer, 9 days 11 26 

Total $64^9 
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Corn Fibld. Cb. 

By r6 aeres fodder, 06 tons at $6 $836 00 

By 1,12.1 bushels shelled com at 76 cents...- 843 75 ' 

Valoation $1,179 75 

Balance for use of land $087 96 

EXPLANATIONS. 

I charge 2-5 cost of breaking to com only, holding that a part of 
the coBtly breaking of the sod properly belongs to crops in the fol- 
lowing rotation, they getting much benefit from the thorough tillage 
given com, each after plowing being cheap. Previous to drawing 
com I charge man $1.25 per day. The farm being practically in the 
heart of a village our labor costs more than on most farms. Horses 
and oxen are a pait of the farm capital and should never be consid- 
ered ^as costing more than interest ou'cost — cost of keeping and de- 
preciation. I have included one horse for 62 cents per day. 

The planter used was a two-rowed planter, made in this state by 
Hon. Moses Humphrey. The harrow used was the Thomas smooth- 
ing harrow constructed for the purpose. I should have used it 3 
times and the cultivator but once. The drag was a home-made one 
generally used for fining lumps. It was used just as the com was 
breaking ground and before the harrow was used. I consider it es- 
sential to use the roller on our soil to pack it a little for the coming 
harrow. It also gives the ground a most excellent hoeing. The 
free use of these implements named, including cultivator, kept the 
ground mulched during the drouth, and thus prevented evaporation. 
The corn was planted in hills 22 inches apa^t and 3 kernels in a hill 
rows 3 1-2 feet apart. I used the Ross implements of cultivation 
and hilling. 

Two-thirds of the fertilizer was spread broadcast with much care 
to get it even. The balance was strewn in a band the entire length 
of the drill after planting and before dragging. It is to be noticed 
that 3 acres were to ashes and chemicals alone. 

Gentlemen, in my long and somewhat confident remarks I fear I 
may have seemed somewhat dogmatic. I assure you I came to the 
discussion of this question with you with no such feeling. The field 
of agriculture is broad, embracing so many sciences, ramifying in 
so many directions where there is as yet total darkness and so little 
really settled that the prospect of ever knowing much about it some- 
times seems almost hopeless. Yet we have made some advance, 
and in that direction I would move with prudent confidence. I can 
see striking evidences of a change in our agriculture rapidly going 
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on. The drift of agriculture is already in the directions I have 
named, so that I do not an'ogate to myself any monopoly of per- 
ception of the wants of our farmers. 

Without any desire to flatter, I may remark the great pleasure 
that I have had in meeting the farmers of Vermont, eveiywhere 
turning out good audiences of fine looking, robust, intelligent 
farmers. Vermont holds a rare body of farmers, and may she for 
her sake and that of the individual, long continue to, for I believe a 
more prosperous future awaits you as farmers here than elsewhere. 
In every age a mountainous people have been celebrated for their 
robust attachment to their boyhood homes. Even the restless, change- 
loving Yankee reluctantly parts with the mountain scenery that has 
nursed an early and manly ambition, because he believes that home 
does not promise. I am pleased to believe that the same hills that 
have made you strong and brave will yet yield to your courage and 
skill compensation that shall fill youi' homes with a plenty and re- 
finement excelled by no other farm people of this broad country. 
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CURIOSITIES OF PLANT GROWTH 

AND THE WORTH OF SUCH OBSERVATIONS TO THE 

FARMER. 



By Dr. HIRAM A. CUTTING, State Geologist. 



It has been ascertained by a multitude of observations, that the 
plants which we meet in every section and which become so familiar 
to every person, while they are in most instances rooted in the soil, 
derive 95 per cent, or more, of their actual weight from the atmos- 
phere. While the food derived by the plant from this atmosphere is 
beyond our control, the small portion of its food derived from the 
soil is of very great importance, as a proper condition of the soil is 
always necessary to enable the plants which are of the greatest value 
to man to take such an amount of food from the atmosphere as to 
bring them to a perfect jnaturity. To thus adapt the soil, so as to 
enable the plant to perfect itself and thus give a more vigorous off- 
spring, is the science of agriculture. To perfect ourselves in that 
science we must be observers of nature, and then turn our own ob- 
servations, or the observations made by others to accoimt. We all 
know thai plants grow, and that vegetable growth is the develop- 
ment of the several parts of a plant, according to a definite, pre-de- 
termined plan, as regards general form, size and other characteristics 
of the species under consideration. We further know, that that con- 
dition is the result of an active, inherent force called life. When we 
by aid of high magnifying power seek that force, or that principle of 
life, to our view it is presented to us as a cell, and when we magnify 
further we find that cell of growth contains a substance which is 
called protoplasm, of which I shall speak by-and-by. 

Thus we find that whether animal or vegetable, the first origin of 
life is a simple cell. This is in fact fully shown by the microscope, 
yet when Dr. Wm. Harvey of England first announced this fact in 
1650, and also that blood circulated in the arterial system of all the 
animal creation, instead of air, which was previously supposed to 
permeate our system as it does the bodies of birds, it was viewed 
with astonishment by all, and doubted by many. From this begin- 
ning the true principles of circulation have been shown to originate 
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in the gerin, or cell, whether animal or vegetable, and on that circu- 
• lation the growth depends. Harvey commenced his observations on 
embryology by observing the development of the embryo in eggs, 
which he kept for the purpose under a setting hen in the chamber of 
a friend. For more than 200 years this study has received the at- 
tention of scientific men, some devotees observing embryol develop- 
ment in many thousand cases, yet all have failed in the main points, 
though much has been learned. If the inquiry into the origin of 
life is so baffled concerning the changes which occur in the almost 
transparent material of an egg, out of which the varying organs and 
fluids of the complete animal are developed, can we expect success 
when we attempt the study of the reproduction, and growth of plants 1 
The hardness and opacity of the seeds, the complex chemical consti- 
tution, and exceeding simplicity of its cellular tissue, within whose 
secret chambers the processes of vegetation are carried on, all con- 
spire to discourage and bewilder the investigator. 

Some seeds retain their vit^ energies but a few hours, as the 
seeds of the willow, while others retain that vitaHty for centuries, 
like the wild cherry, or even our cultivated wheat If two ripe seeds 
from the catkin of a vdllow are taken, and one placed in suitable 
earth, and the other in a dry room, both change rapidly. In 12 hours 
the one in earth is ready to bmst its integuments, and in 18 it is 
sehding its roots downward according to the law of gravitation, but 
its plumule, or stalk, upwards, towards light and air, in opposition 
to the same law. Yet the difference is so slight in the willow, that 
after the stem of the tree is formed, it may be inverted, and its 
limbs nourish the roots, which send forth leaves. Then re-inverted 
with the same result, not only once each year, but once in from 4 to 
6 weeks, the entire grov^ing season. Of our other seed, in a few 
hours it has lost its vitaHty without much apparent change. If now 
placed in the earth it absorbs moisture as before, but only to hasten 
its decay, as from some unknown cause that germ known as life has 
departed. 

Our growing willow increases in size until autumn. Its leaves 
then fall, but not from cold, but because a period of rest is needed, 
similar in some respects to the hibernation of animals. This annual 
cessation of growth is essential to the health of most species, yet in 
some, like the orange or lemon, it is not so app6u:ent. From this 
requirement, more than any other, the failure to blossom arises in 
our hot-house plants, because that period of rest, either from cold 
in northern sections, or from drouth in tropical countries, is not 
given them. During that period of rest most trees contain less 
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water, or sap, and seem to harden in all their tissues. But what is 
this growth of which we have spoken, and as we shall show in our 
most fragile plants, so considered, is capable of raising tons ? Of 
coarse it is from the nourishment received m some way hy the plant, 
and it requires only limited observation to decide that it must in the 
main be through the rootlets and annual leaves ; as the animal takes 
food through its mouth, so does the plant through its little rootlets, 
some too small even to be seen by the naked eye. As the animal 
breathes so does the plant, in a manner peculiar to itself through its 
leaves, which have large numbers of stomata, or breathing pores, 
usually most numerous on the imder side. The leaf of the Hlac has 
none on the upper surface, but as many as one hundred and fifty 
thousand to every square inch of its under surface. These breath- 
ing pores are so constructed that when the atmosphere is diy they 
nearly close, and open wide when it is damp, but always remain shut 
except imder the stimulus of light. Thus a tree in dry weather, by 
keeping these pores shut, retains the water otherwise evaporated 
from the sap through the leaf, and thus prevents diying up and 
cracking ; but its growth is also checked, as it is through the leaf 
that the excess of water is disposed of, and the valuable plant food 
taken up as dissolved by the water, retained, and appropriated to 
cellular growth. 

In regard to the size of these vegetable cells, it is difficult to .ob- 
tain a correct conception, unless the rej,der is conversant with the 
use of the microscope. In every cubic inch of maple wood, for ex- 
ample, there are doubtless no less than one hundred millions of cells 
of the various tissa3S. TUe average ditmater of plant cells is usually 
less than one four-hundredth of an inch, and even the ducts or con- 
tinuous tubes are not usually much larger, and are often much small- 
er than this. Prof. Gray says, " that in these tubes, in basswood, 
which is one of our less compact woods, that sap must pass through 
2,000 partitions in every inch of its ascent." In this way it must in 
an ordinary tree pass millions of such membmnous walls in passing 
from the rootlet that takes it in to the topmost leaf by which the 
moisture may be exhaled. The vegetable kingdom was created for 
evident purpose, as on that depends not only all the food, but all the 
vital air, which is indispensable to animal life. Every growing plant 
is a machine, converting mineral matter into digestive substances, 
which may be eaten, and nourish various animals, and at the same 
time exhaling continually imder the stimulus of sunlight, from its 
myriads of stomata, pure vapor of water and oxygen gas, indispens- 
able to the life of all animals. Why do not ungrateful persons con- 
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sider this wonderful work of the Creator f But this is not all, as 
the plant gives food to man, and an atmosphere on which his life de- 
pends, it takes substances deleterious to the animal from the atmos- 
phere, appropriating them to its own use. The substance taken 
chiefly is carbonic acid gas ; this is absorbed by the green parts of 
the plant through pores for the purpose, and nearly one-half of the 
weight of dry vegetable matter is thus obtained. 

Vegetable growth, as derived from the two sources named, is an 
increase in size and weight, in consequence of the multiplication and 
enlargement of cells, and occurs chiefly in the vicinity of the cam- 
bium layer, so called, which in the growing season envelops every 
root, stem and branch between the wood and bark, and permeates 
between the two outside layers of every leaf. The mode of this cell 
development has been carefully studied by the aid of the microscope, 
and may best be obsei-ved in aquatic plants. 

The vital fluid, corresponding somewhat to the blood of animals, 
and existing in every growing vegetable ' cell, is called protoplasm. 
This is usually thin, and sometimes nearly colorless, and encloses a 
minute globule, called a nucleus, which often contains other nuclei 
more minute. The contents of each cell show motion, usually cir- 
cular, within its walls. The contents of adjoining cells frequently 
having motion in opposite direction. There are two general modes 
of growth. In simple plants, it is common for the protoplasm to 
gather itself in two portions within the parent cell, and develop a 
nucleus membrane for each. These young cells then grow, burst or 
absorb the membrane of the original cell, thus becoming independ- 
ent. In all our higher plants a different process is observed. The pro- 
toplasm first begins to contract in the central portion, and thus di- 
vides or develops a new protoplasm, for the cell about to be formed. 
Each portion then grows, the new cell repeating the process. 
Thus the plant goes on increasing both above and below the ground. 

In a growing plant the cells are first formed at the tip of the stem 
and subdivision there goes on during the period of growth ; but it is 
believed that all vegetable material is primarily formed in the leaves, 
or green parts, of ordinary plants, and then passes, by circulation, 
to the point of growth. If so, it is of course transferred in liquid 
form, but just the process is as yet hidden from human eye. We, 
however, are led by reason, to admit that life as developed in the 
plant, is a molecular force, capable of exerting great power. In- 
crease of wood cells may sometimes take place under great pressure, 
as in my native town I have visited, frequently, a large yellow birch 
that rests upon a big rock, sending its roots down to the soil for 
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nourishment, and annually producing its regular growth ; yet the 
whole tiee, which must weigh at least four tons, is raised as regu- 
larly the thickness of the grain of new growth formed upon those 
roots, each year, which is about a quarter of an inch. Since my ob- 
servations commenced upon it, the entire tree has thus been raised 
four inches. This in no way interferes with the statement of facts 
made by Prof. Asa Gray, and other eminent botanists, that two points 
in a vertical line on the trunk of a tree will not separate as the trunk 
enlarges, as no tree is raised by its growth more than half the di- 
ameter of the roots, and only thus, when a tree stands upon a solid 
foundation. When therefore, any writer asserts, as has often been, 
that carving or letters made by him years before, are high above his 
reach, it has no foundation in fact. 

The following illustrations show this point more fully: At Walton 
Hall, in England, in 1863, was to be seen a filbert tree, the seed of 
which was planted in the central hole of a millstone in 1812. This 
tree had grown until it had completely filled the hole in the stone, 
and standing upon a rock beneath, its growth then raised the mill- 
stone full 2 inches from the ground. In Middlesex, Vi, there now 
stands an elm beside the highway, with a large rock beneath it, and 
a rock weighing some 30 pounds, (which was doubtless rolled against 
the tree when young) imbedded in the tree, and raised nearly four 
inches from the ground. Thus the growth of a tree raised not only 
its own weight but that of a foreign body by its annual growth. In 
Concord, Vt., a spruce tree growing near a large granite boulder, 
sent a root under it, and thus raised this boulder on the side next 
the tree, 4 inches, though it had no other rest upon that side than 
the root which grew between that and the rock beneath. The amoimt 
of stone raised by this root is not less than 5 tons. From the above 
examples it is clearly demon sti'ated that the power of vegetable 
growth can lift not only trees but the additional weight of large 
stones, whenever the roots cannot be depressed in the soil by reason 
of having a solid substance beneath them. 

But we will now consider this power in smaller plants. It is a 
well known fact that beans, com and other vegetables, will lift a con- 
siderable weight in coming up through the ground, providing they 
meet with such obstruction as a stone or lump of dried dirt. Mush- 
rooms have great lifting power, and sometimes raise door steps and 
•large flagging stones. Kecently in Worcester, England, a gentleman 
noticing a large stone in his walk raised somewhat, sent for the po- 
lice, thinking burglars had been at work. The stone was taken up 
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and the rogues were discovered in the shape of three giant mush- 
rooms, which had raised at least about 80 pounds. 

But the expansive power of vegetable growth has been more fully 
illustrated by Prof. W. S. Clark of Amherst., Mass., who has grown 
a squash in harness, or in other words, when subjected to a pressure 
of over 4,000 pounds. This squash after obtaining its growth under 
immense pressure, (commencing its life imder a pressure of 60 
pounds, which was gi-adually increased to upwards of 4,000) weigh- 
ed 47 pounds. This is not only proof positive of the great power 
of vegetable growth, but certainly shows a gi'eat capability of exer- 
tion under difficulties, which might be a comparative lesson even for 
man. 

Another capability of vegetation, often overlooked, is the immense 
expansion of root. 

With a few exceptions from the first development of the plant the 
roots tend downwards, seemingly in accordance with the laws of 
gravitation, until from their need of food, or otherwise from the 
compact nature of the soil, or from rocks, they expand in all direc- 
tions. Their growth is in great part by lengthening, and very slow- 
ly in size. The point of growth in a root is not, as in a twig, at the 
very end, but a short distance from it, perhaps in our common culti- 
vated plants about one-sixth of an inch. In transplanting trees this 
end is quite likely to be broken oflF, and if so the root broken never 
extends itself ; hence may be seen the absolute necessity, (if you 
would have your trees thrive well), of transplanting with care, and 
as such growth continues in a direct line, unless some obstmction 
turns it one side, you can see the necessity of straightening out and 
thus directing the rootlets of the tree you transplant, as by so doing 
you vnll forward its growth, by one half, for the first five years, at 
least. 

In a large tree and, in fact, with most plants, not all that branch- 
ing portion beneath the ground are trae roots ; they are subdivisions 
of the stem to hold it erect, or in a solid position. The nourish- 
ment is in the main received from the rootlets that are no larger than 
knitting needles, and smaller. 

It is an erroneous opinion with those who think that nourishment 
is only taken in at the end of the rootlet, for none is there taken, 
but it is taken all the way its entire length, unless it is old and cov- 
ered with a bark quite like the part above ground. The rootlets 
that assimilate food when examined by a microscope are seen cover- 
ed with minute hairs, which are tubular elongations of the external 
root cells, and are all so many mouths to supply the plant with 
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- proper nourishment They are in reality innumerable, or, in other 
words, beyond the power of the human mind to comprehend their 
number. Their length is also simply beyond computation. 

The root of the elm has been dug out of the soil in its healthy 
state 40 feet below the surface. I have seen the roots of a maple 
tree which stood 65 feet from a grave, which was 5 l-2tfeeb deep, and 
where the burial had taken place 15 years before, not only enclose 
the coffin with hundreds of rootlets, but to completely fill it with a 
network of the fibrous rootlets no larger than ordinary threads. Of 
course all the remains the coffin formerly contained had been stolen 
away to make up the tree growth. Clover roots have frequently been 
washed out of a sandy soil on the banks of streams in New England 
from 4 to 9 feet in length. Parsnips have been dug out of alluvial 
soil in California, 14 feet long, and by Mr. Dixon of Riven Hall, 
England, 13 1-2 feet long. Of the two last named plants, the roots 
run perpendicular into the soil. 

Many supposed cases of fossil wood, found 40 or 50 feet below 
the surface, are shown by the microscope to be roots of trees vege- 
tating on the surface. Such supposed fossils were a few years ago 
found 35 feet beneath the surface at Burlington, Vt., but by recent 
examination I find these fossils, so called, to be elm roots. But this 
seemingly incredible length of root in this section is not only doubled, 
but even twice as long in warmer countries. In India, roots of plants 
and trees are frequently dug up for economical purposes, to the 
depth of 60 or 70 feet, and in South America, even deeper, without 
in either case reaching the end of the roots. Elm roots have been 
known in Randolph, Vt., to obstnict an aqueduct for conveying water, 
370 feet from the tree, and it has recently; been stated in an English 
agricultural paper, that a tile drain was obstructed by the roots of 
an elm 450 feet from the trunk of the tree. 

The rootlets of Indian com may be found any season on good 
soil from 4 to 10 feet from the plant, and in my cornfield this year, 
with hills 4 feet apart each way, when you look 1 inch below the 
BUi*face you cannot find a cubic inch in the field which is not perme- 
ated with the rootlets for at least 10 inches in depth. This demon- 
strates fully the folly of using phosphate or any other fertilizer in 
the hill, for you cannot hide it in your field where the rootlets will 
not find it ; and how miich better to have your plants find a regular 
supply for the season, and consequently mature the fruit, than to be 
stimulated into a rapid growth the first part of the season to be 
blighted for want of nourishment when maturing fruit. If I put but 
100 pounds of phosphate or other concentratad manure upon an 
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acre, I should sow it broadgast, as by so doing your plants find a 
regular supply for the season, and not an excessive one for a short 
time, which, when exhausted, leaves the plant in a worse condition 
than it would have been if it had never had it. I have spoken of 
com, but other plants have similar rootlets and are subject to the 
same laws ; as shown by Prof. Clark of Amherst, the roots of the 
squash have a length almost incredible, as one grown in a hot house 
box by him had an aggregate length of over 2,000 feet. 

It is well understood by all that the water and plant food taken 
up by the rootlets circulates as sap through the tree and as in the 
animal a life principle is necessary for that circulation, ^et just how 
it is accomplished is a mystery. I shall lay down no regular rule 
for nature to work by ; as I believe that, the circulatioti of sap in all 
plants may not be produced in the same manner ; I shall speak of 
observations made by myself, and others, illustrative of facts in such 
circulation in plants and trees most familiar to all. In 1720 Rev. 
Stephen Hales, of England, observing a grape vine bleeding 
abundantly, and fearing injury endeavored to stop the flow by tying 
a piece of bladder over it. This was forcibly distended, and he at- 
tached a gauge and by a series of experiments determined that the 
pressure from the end of a grape vine would equal the pressure of 
a column of water 43 feet high. Almost all writers on plant growth 
since that time have said something about this experiment, but a 
large majority have spoken of this vine as an exception to the pres- 
sure exerted generally in sap circulation in different plants. 

Led by the great flow of maple sap in 1853 to investigate spe- 
tsially the sugar maple, I found that by screwing a stop cock, with a 
pipe attached, into a tree that the sip would rise in the tub^l to the 
top of the highest branch on the tree subjected to the experiment, 
and sometimes a few inches higher. Finding also that the propor- 
tionate amount of sap discharged was according to the height above 
the tapping, as though the sap stood on pressure in the tree, I was 
led to examine farther into the circulation and found, after freezing, 
a microscopic change in the sap wood, showing rupture of the mem- 
branous partitions and enlargement of the ducts themselves. This 
is doubtless the result of freezing and as the outside of the tree 
freezes fiirst there is a pressure also exerted by the expansion of the 
sap tending to force it in towards the centime of the tree, and a 
greater amount of sap is found after a severe freeze in the heart 
wood than at any other time. In this way it will be seen that the 
sap may in reality be held in large part on pressure and leak as it 
appears to, in the maple, from the ducts cut off in tapping, as fast 
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as their capacity will admit of. The variation is however very great. 
Dr. Williams, in his history of Veimont, says ; " A man much em- 
ployed in making maple sugar, found that for 21 days together a 
maple tree discharged 7 1-2 gallons per day." This would make a 
total of 157 gallons from a single tree. An American agricultural 
journal in 1842 stated that 20 gallons of sap was drawn in 18 hours 
from a single maple tree, 2 1-2 feet in diameter, in Warner, New 
Hampshire ; Emerson in his '* Trees of Massachusetts " mentions a 
maple 6 feet in diameter which yielded a barrel of sap in 24 hours, 
and of another tree that yielded 175 gallons in (bourse of the sea- 
son. A maple tree in this town for several years yielded on the 
average 30 pounds of sugar, which would necessitate about 600 
pounds of sap per annum. In 1860 the owner of the sugar place in 
which this tree was situated made 2,160 pounds from 200 trees and 
the tree before mentioned produced 42 pounds. Last spring, Mr. 
Reed, who carries on this sugar place, though the number of trees 
has increased by the addition of second growth trees, averaged 
6 pounds to a tree, and a large second growth tree in an open 
field, owned by a Mr. Lamson, was tapped and the sap boiled at the 
house, and run in small cakes for sale ; their weight was 2 1 pounds. 
The sugar made in that locality is veiy free from the malleate of lime, 
or sugar sand, so called, that is so common in many sections. I 
have consequently examined the sugar place and section round about 
and found no visible cause why maple trees should run so much 
more sap in this special location ; yet such is a fact. I have carried 
on some experiments elsewhere to see what fertilizing substance, if 
any, would increase the flow and sweetness of sap. I have met 
with signal success, and find that wood ashes will not only double 
the usual amount of sap, but will make it much sweeter. To have 
a mai'ked effect a dozen bushels should be strewn about the tree ex- 
tending some 5 rods from it in every direction. There need be none 
put within 8 or 10 feet of the tree. They should be put on in the 
summer previous, but the effect is for years. Plaster of Paris also 
will increase the flow. So will stable manure, or any other fertilizer, 
but not as much as ashes alone. The malleate of lime, which is such 
a bane to sugar makers, does not seem to be increased in amount by 
fertilizing. 

I have foimd maple sap to flow at all seasons after sufficient cold 
to freeze the outside grains of wood, followed by a day in which the 
warmth would thaw the tree. During the past 25 years this has 
taken place here as early as September 20th, and as late in the spring 
as June 14, in which freeze the entire foliage of the maples were 
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killed. The second crop of leaves came rapidly forward but were 
about one-half the usual size. Many plants and trees when they 
awake from their winter repose shed sap freely when punctured, and 
by experiments carried out by Prof. Clark, president of the Massa- 
chusetts agricultural college, it seems they show variety of pressure, 
and after a time the maple and some other trees will take in by suc- 
tion large amounts of water which go into the circulation. In my 
own experiment I have endeavored to have coloring material ab- 
sorbed in this way, but with slight exceptions have failed in the at- 
tempt, yet alkaline and brackish waters will be absorbed, resulting 
in all my experiments in the death of the tree. In relation to this 
subject thousands of queries naturally arise which are in the greater 
part, as I have before said, unanswered. 

The reason why the maple secretes cane sugar, and birch grape 
sugar, or how any sugar at all is secreted, are some of the questions 
easily asked but not so easily answered. There is but a step in 
chemistry from starch to sugar, and that the elaborated sap of au- 
tumn would contain starch, and the fact that sulphate of lime in the 
soil will increase the sweetness of the sap, leaves us a chance for 
conjecture, that the change may be in accordance with well known 
chemical laws ; yet just liow it is accomplished may ever remain a 
mystery. How the sap is taken up and such a pressure maintained 
by the rootlets, which at the same time have the capability of invert- 
ing their power of work, is unknown. If a sprout from a root 
have the root extending from it cut close to the sprout, and then 
brought above the surface, the end cut at the sprout will not only 
discharge sap, but convey nourishment taken from the tree through 
other rootlets, thus showing its double action. Trees that do not 
shed much sap, may even be inverted when of considerable size, and 
the limbs answer as roots, and \ice versa^ showing double action. 
Sonie have accounted for 'the circulation of sap by capillary attrac- 
tion and osmose action, as well as by various theories ; but might it 
not be as well to allow something for the life action of the plant, as 
to try and accoimt for it by theories that are not only unreasonable, 
but inefficient 1 

There must be a vital action of the Hfe principle of the plant in 
some direction, or else we could not distinguish the dead from the 
living. May it not be as vdth the animal to secure its food ; and may 
not different plants, as well as different animals, feed not only on 
different substances, but in various manners ? 

The immense amount of water taken up by the rootlets, and con- 
taining but Httle plant food, must be in some way expelled so the 
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proper material may be used to increase the tree. This is evaporated 
thiough the leaves, ajid it will be seen that a large tree must evapo- 
rate hundreds of gallons every day when growing with rapidity. 
This then affects the atmosphere, giving an excess of moisture to the 
atmosphere in wooded countries. 

There is much to study in reference not only to the flow of sap, 
or the manner of growth of the plants we raise for the use of man, 
but for our advantage it should be directed to the best an^ most 
economical manner of giving to each plant its proper food. I am 
now carrying on various experiments in that direction, and shall 
be glad to coiTespond with any persons interested in the same subject. 
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VER.VfONT MERINO SHEEP-BREEDEliS' 
ASSOCIATION. 



By ALBERT CHAPMAN, Middlebury, Secretary of the Association. 



Since the ladst report by the secretary of this a43Sociation to the 
Board of Agricultui'e was published by the secretary of the board 
in his report of 1878, the association has issued the fii-st volume of 
its register. Besides the 192* flocks given in the list published in 
the last report there were 10 more added and published in the first 
volume of the register. They are as follows : 

NO. OF sheep. 

J. H. Close, St. Clairsville, Belmont Co., Ohio 119 

George Hammond, Middlebury, Addison Co., Vt 119 

Thomas Healea & Son, Ulrichville, Tuscarawas Co., Ohio 22 

E. A. Jennings, West Cornwall, Addison Co., Vt 48 

D. C. Ketchum, Sudbury, Rutland Co., Vt 23 

E. L. Needham, Whiting, Addison Co., Vt 46 

James E. Parker, ** " 16 

S. H. Rawson, " " 36 

Rollin J. Smith, Sudbury, Rutland Co., Vt 68 

Wm. G. Willson, Richville, Addison Co., Vt 86 

These 10 flocks made a total of 202 flocks that were accepted and 
published in the first volume of the register. These flocks contained 
15,324 sheep. 

The first volume was issued in January, 1879, and has been very 
favorably received by breeders all over the country and by those 
versed in the matter of pedigree, and is acknowledged by the mass 
of breeders as the best authority on the pedigrees of Merino sheep 
yet published in this country. The best evidence of the confidence of 
breeders is the continued and largely increased patronage the Ver- 
mont Register has had for the past two years. In that time over 
325 breeders have applied to have their flocks registered; of these, 
something over 60 have made application since the first of March last, 
and will not be accepted until the second volume is completed. Of 
the others, over 25 have been rejected ; 237 have been accepted, 
though not all of the accepted flocks have been accepted entire, but a 
portion of some of them have been rejected. Some 10 flocks that 
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have been under consideration have not yet been able to prove their 
claims to be received as pure bjed. 

The followinof flocks have been acceptetfto be published in the 
second volume and their owners have fully complied with the rules 
by payment of fees, etc. : 

H. J. Adams, West Haven, Rutland Co., Vt .... 59 

George Ashley, Otisco, Ionia Co., Mich 13 

A. W. Baker, Highland, Oakland Co., Mich 7 

Chauncey L. Barber, Castleton, Rutland Co., Vt 60 

J. S. Bamber, Highland, Oakland Co., Mich 71 

L. W. & O. Barnes, Byron, Shiawassee Co., Mich 12 

D. C. Barbour, Brkiport, Addison Co., Vt 40 

O. C. Beals, Grand Blanc, Mich 31 

J. G. Blue, Cardington, Monroe Co., Ohio 118 

Nathan Bottum, Shaftsbury, Bennington Co., Vt 16 

Wilkes E. Bozman. Blue Rock, Muskingum Co., Ohio 62 

J. A. Bryant, Bethel, Windsor Co., Vt 48 

F. A. Bresee, Brandon, Rutland Co , Vt 20 

S. J. Brigham, St. Albans, Franklin Co., Vt 96 

Hiram F. Button, Clarendon, Rutland Co., Vt 120 

John L. Buttolph, Middlebury, Addison Co., Vt 100 

Loan J. Burgess, North Hoosac, Rensselaer Co., N. Y 2 

R. B. Cams, St. Johns, Clinton Co., Mich 22 

Edward L. Castner, Centerburgh, Knox Co., Ohio 67 

J. W. Carter, Randolph Center, Orange Co., Vt 40 

G. S. Casey, Whiting, Addison Co., Vt 36 

Charles Church, Bellows Falls, Windham Co., Vt. 68 

J^cob Clary, Cumberland, Guernsey Co., Ohio 17 

Chester L. Clark, Middlebury, Addison Co., Vt 26 

H. B. Close. St. Clairsville, Belmont Co., Ohio 44 

H. S. Cross, Bridport, Addison Co., Vt 104 

Henry Collins, Ira, Rutland Co. Vt 70 

George Curry, Freeman, Licking Co., Ohio 51 

Nathan Gushing, Woodstock, Windsor Co., Vt 50 

C. O. Cudworth, Richville, Addison Co., Vt 29 

A. & O. B. Davis, York Center, Union Co., Ohio ' 40 

Chauncey T. Dean, Lapeer, Lapeer Co. , Mich 7 

H. J. Delong & Son, West Cornwall, Addison Co., Vt 103 

James F. Delong, West Cornwall, Addison Co., Vt 50 

James W. Dey, Devereaux, Jackson Co., Mich 30 

Columbus Delano, Mount Vernon, Knox Co., Ohio. 136 

W. D. Dewey, West Salisbury, Addison Co., Vt 36 

D. P. Dewey, Grand Blanc, Mich /. 30 

Dean & Jennings West Cornwall 171 

Homer DeWolf, Johnstown, Licking Co. , Ohio 43 

Adam Diehl, Milford, Oakland Co., Mich 33 

11 
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H. L. Doane, South Lyons, Oakland Co. , Mich ; 37 

C. C. Dorr, Grass Lake, Jackson Co., Mich 7 

DavidDodds,NorthHero, Grand Isle Co., Vt 67 

Daniel Durfee, Bristol, Addison Co., Vt 21 

M. C. Edelblute, Newway, Licking Co., Ohio 25 

Isaac Eells, Middlebury, Addison Co., Vt 63 

F. H. Eldridge, Bridport, Addison Co., Vt 29 

W. G. Emmons, Kenton, Hardin Co., Ohio 30 

E. W. Farwell, North Randolph, Orange Co., Vt 30 

C. M, Fellows, Manchester, Mich • 101 

W. W. Fisher, North Greenfield, Ohio 35 

B. S. Fields, Cornwall, Addison Co., Vt , 11& 

Freeman A. Foote, Middlebury, Addison Co., Vt 34 

V. N. Forb^, West Haven, Rutland Co.. Vt 30 

Fred M. Foote, Middlebury, Addison Co., Vt 17 

Loyal W. Frost, Bridport, Addison Co., Vt 29 

William French, New Haven, Addison Co., Vt 63 

William Fullington, Hanover, Grafton Co., N. H 21 

C. A. Fuller, Fairfield Center, Maine la 

Daniel A. Gale, Sudbury, Rutland Co., Vt 67 

C. B. Gibbs, Hortonville, Rutland Co., Vt 62 

Zadok Hard, Arlington, Bennington Co., Vt 80 

W. L. Hamilton, Bridport, Addison Co., Vt 24 

Wm. Hammond, Elba, Lapeer Co., Mich 11 

W. H.Hazen,. North Hero, Grand Isle, Co., Vt 21 

Daniel K. Hall, Pittsford, Rutland Co., Vt 160 

Thomas D. Hall, Pittsford, Rutland Co., Vt 60 

William P. Hall, Pittsford, Rutland Co., Vt 146 

Henry F. Hall, Middlebury, Addison Co., Vt 73 

E. S. Hammond, Reading, Windsor Co., Vt 77 

A. S. Harding, Pomfret, Windsor Co., Vt 41 

C. S. Harris, Vergennes, Addison Co., Vt 64 

J. D. Haines, Byhalia, Union Co., Ohio IS 

E. A. Harrington, Shoreham, Addison, Co. , Vt ' 67 

E. C. Hathaway & Son, West Mansfield, Logan Co., Ohio 13 

Henderson & Willson, Meigs Creek, Ohio 68 

Robert W. Hemmenway's Estate, Bridport, Addison Co., Vt 63 

J, F. Hemmenway, Chelsea, Orange Co., Vt 22 

E. Rich Hendee, Pittsford, Rutland Co., Vt 44 

W. R. Henry, Bloomingdale, Jefferson Co., Ohio 6 

G. & L. Hendee, Pittsford, Rutland Co., Vt 121 

F. S. Higbee, Pataskala, Licking Co., Ohio 84 

Caton Hill, Johnstown, Licking Co., Ohio 42 

C. W. Hindes, Addison, Addison Co., Vt 70 

A. W. Hindes, Addison, Addison Co., Vt 18 

David T. Holden, Pittsford Quarry, Rutland Co., Vt 173 

John E. Hosmer, Romeo, Macomb Co., Mich i , 28 
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James H. Hood, Grass Lake, Mich , 50 

George W. Hunt, Greenwood, McHenry Co., Ill 45 

Hugh Huntington, South Charlestown, Clark Co., Ohio 32^ 

John Hutchins, Jr., Macksburg, Washington Co., Ohio. 3^ 

CoUis Ikey, Whiting, Addison Co., Vt » 

C. M. Inskeep, East Liberty, Logan Co., Ohio 1ft 

Samuel James, Middlebury, Addison Co ^ 80 

Sylvester B. James, Hoosac, Rensselaer Co., N. Y 85 

David Jackson, East Addison, Addison Co., Vt 4ft 

H. W. Jones, Shoreham, Addison Co., Vt 12ft 

C. W Jones, Shoreham, Addison Co., Vt .... 6^ 

E. Kendall, Middlebury, Addison Co.. Vt 14 

Jacob Keller, West Mansfield, Logan Co., Ohio 30 

C. B. Kelsey, Whiting, Addison Co., Vt 31 

E. Kellogg, Osceola Center, Livingston Co.. Mich 11^ 

L. M. Kelsey, Ionia, Ionia Co., Mich '. 39 

John Keith, Crooked Tree, Noble Co., Ohio 10 

C. D. & C. Kenyon, Center White Creek, Washington Co., N.. Y 120 

Munson R. King, Clinton, Mich ^ 

Samuel P. Kimball, Woodstock, Champaign Co., Ohio 95 

J. M. Lake, Wixon, Oakland Co., Mich lO 

Charles A. Landers, Bridport, Addison Co., Vt 30 

Gilbert H. Lane, Cornwall, Addison Co., Vt 12r 

D. C. Lane & Sons, Westerville, Franklin Co., Ohio 35 « 

E. Lawrence, Fairfield Center, Maine 9 

V. V. Lake, Appleton, Licking Co., Ohio 29 

T. C. Lippitt, Monmouth, 111 40 

C. E. Lockwood, Washington, Macomb Co., AJich 11 

Mavis & Dean, West Mansfield, Logan Co., Ohio 52* 

G. W. Matthews, Sunbury, Delaware Co., Ohio 32" 

C. W. Mason, New Haven, Addison Co., Vt 60 

Joseph S. Martin, Range, Madison Co., Ohio 12" 

C. G. Martin, Rochester, Windsor Co., Vt 60 

Oscar G. Martin, Rochester, Windsor Co., Vt 93 

A. W. Maring, Mendon, St. Joe Co., Mich 49 

J. V. McCuUey & Son, Smithfield, Jefferson Co., Ohio 64 

J. B. McKibben, Mount Vernon, Knox Co., Ohio 104 

K. W. Merritt, Shoreham, Addison Co., Vt 40 

Hiram Merrill, West Addison, Addison Co., Vt 71 

Johnson Mehalin, Smithfield, Jefferson Co., Ohio 34 

E. H. & H. E. Merrill, West Bridport, Addison Co., Vt 164 

John B. Mead, Randolph Center, Orange Co., Vt 175 

G. D. Miner, Middlebury, Addison Co., Vt 70 

Mills & Green, Condit, Delaware Co., Ohio 461 

J. S. & J. E. Montague, Woodstock, Windsor Co., Vt 7(^ 

James F. Moore, Shoreham, Addison Co., Vt , 10 

Wm. Moore, Layman, Washington Co., Ohio 11 
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James A. Murdock, Crown Point, N. Y 51 

F. A. Myrick, Bridport, Addison Co., Vt 72 

B. J. Myrick, Bridport, Addison Co., Vt 31 

Elwin Z. Myrick, Bridport. Addison Co., Vt 14 

E. F. Needham, Whiting, Addison Co., Vt 23 

S. J. Northrup, Shoreham, Addison Co., Vt 80 

John Ogilvie, Hartford, Licking Co., Ohio 20 

£. R. Outland, Zainesfield, Logan Co. , Ohio 29 

John Outland, East Liberty, Logan Co., Ohio 22 

S. C. Parkin, Cornwall, Addison Co.. Vt 37 

J. M. Parker, Cornwall, Addison Co., Vt 15 

George Pellet, Mendon, Jackson Co., Mich ^ 14 

D. H. Peters, Greene, Licking Co., Mich 79 

D.- W. Percy, North Hoosac, Rensselaer Co. , N. Y 46 

Chester Pike, Cornish, Sullivan Co. , N. H 254 

H. M. Powers, Shoreham, Addison Co., Vt 32 

E. B. Pond, Whiting, Addison County, Vt 20 

J. W. Pollock, Cedarville, Greene Co., Ohio 9 

D. W. Prime, Brandon, Rutland Co., Vt 35 

E. D.Pritchard, Cornwall, Addison Co., Vt 42 

Cornelius Pugsley, Independence, Jackson Co., Mo 51 

Wm. F. Quinn. Layman, Washington Co., Ohio. 50 

Mrs. Sarah Rathbun, East Shoreham, Addison Co. , Vt 19 

Joel Randall, Middlebury, Addison Co., Vt 260 

John Raymond, Orwell, Addison Co., Vt 20 

J. S. Rea. West Mansfield, Logan Co., Ohio 18 

Wesley Robinson, Havanna, Huron Co. , Ohio 128 

A. B. Rose, Vergennes, Add;son Co 36 

H. T. & E. Ross, MUford, Oakland Co., Mich 32 

Wilbur H. Root, Orwell, Addison Co., Vt 16 

E. & G. Robinson, Ostrander, Delaware Co., Ohio 71 

E. P. Rogers, Marysville, Union Co., Ohio 30 

Jonathan Russell, Shoreham, Addison Co., Vt 16 

J. R. Sawyer, Appleton, Licking Co., Ohio • 76 

G. A. & S. E. Seager, Brandon, Rutland Co., Vt 26 

H. C. Sessions, Middlebury, Addison Co., Vt 75 

Newton Shaw, Chesterville, Monroe Co. , Ohio ,. . • . 44 

Edwin R. Shedd, Brownsville, Windsor Co., Vt 130 

E.J. Smith, Westport, Essex Co., N Y 96 

D. C. Smith, Addison, Addison Co., Vt 70 

Byron Smith, Addison, Addison Co., Vt ^ 14 

Asa H. Smith, Shoreham, Addison Co., Vt., 23 

J. Evarts Smith, Ypsilanti, Mich 228 

Olin A. Smith, Addison, Addison Co., Vt 47 

Cyrus H. Smith, Bridport, Addison Co., Vt 20 

C. C. Smith, Bartlett, Washington Co., Ohio 64 

J. S. Smith, Addison, Addison Co., Vt 47 
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John H. Sprague, Vergennes, Addison Co., Vt 269 

S. I. Spaulding, Middlebury, Addison Co., Vt 3a 

J. A. & V. I. Spear, Braintree, Orange Co., Vt , 161 

L. W. Spaulding, Middlebury, Addison Co., Vt 42 

G. W. Stewart, Grand Blanc, Mich 47 

J. W. Stevens, East Corinth, Orange Co., Vt 89 

Robert Stewart, Hadley, Lapeer Co., Mich. ; 60 

S. & E. H. Stewart, Weybridge, Addison Co., Vt 12 

William Staley, Marysville, Ohio. 26 

A. D. Taylor, Romeo, Macomb Co., Mich 50 

H. E. Taylor, West Cornwall, Addison Co., Vt.. 10 

John C. Thompson, Romeo, Macomb Co., Mich 54 

Wm. Thompson, Layman, Washington Co., Ohio 11 

A. P. Thornton, Castleton, Rutland Co., Vt , 40 

J. H. Thompson, Grand Blanc, Mich 60 

S. W. Thomas, Greenwich, Huron Co., Ohio 300 

J, S. Tilton & Son, Norwalk, Ohio 7 

Lewis Treadway, Richville, Addison Co., Vt 102 

A. B. Treadway's Estate, Richville, Addison Co., Vt 137 

Mrs. Wm. Turner, Cornwall, Addison Co., Vt 68 

Ira J. Twitchell, Weybridge, Addison Co., Vt.. 65 

A. M. Tyler & Brothers, Alexandria, Licking Co., Ohio 60 

W. C. Vandercook, Cherry Valley, 111 35 

Geo. H. Vaughn, Woodstock, Windsor Co., Vt 132 

Henry E. Vaughn, Woodstock, Windsor Co., Vt 205 

B. F. V^n Vliet, Shelburn, Chittenden Co., Vt 2? 

G. R. Waite, Richville, Addison Co., Vt 9 

R. K Willis, Lewis Center, Delaware Co., Ohio 338 

R. H. Williams, Bartlett, Washington Co., Ohio 21 

J. S. Wilmarth & Son, Addison, Addison Co 80 

H. M. Wing, Rochester, Windsor Co., Vt 6 

James S. Wing, Cornwall, Addison.Co., Vt 29 

Ashley T. Wolcott, Shoreham, Addison Co., Vt 35 

L. W. Wooster, West Cornwall, Addison Co., Vt 64 

E. H. Wooster, West Cornwall, Addison Co., Vt.. U 

John W. Wooster, West Cornwall, Addison Co., Vt 34 

Uriah Wood, Brandon, Wisconsin 45 

Martin J. Wright, Middlebury, Addison Co. , Vt 29 

Homer E. Wright, Bridport, Addison Co., Vt 37 

The above 222 flocks have 12,887 sheep ; besides these there are 
16 flocks that have been accepted, but theii' owners have not yet 
complied with all the rules, and. therefore they are not yet fully ac- 
cepted for record, though no reason is known why they will not be. 
This will make the whole number of flocks, published in first volume 
and accepted for the second, 439, with a probability of 4 or 6 more 
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from the 10 still nndecided. The flocks already accepted are from 
the following states : 

Veimont 304 

New York 10 

Michigan 36 

Wiscof^sin 8 

Ohio '. 68 

Illinois 5 

Missouri -. . . . 2 

Colorado 1 

New Hampshire 2 

Maine 3 

Total 439 

The total number of members of the association is 511. 

FINANCIAL STANDING OF THE ASSOCIATION SEPTEMBER 6, 1880. 

<Jash on hand deposited in bank $2311.30 

Oood accounts due the association 231.20 

3ooks onhand 426.00-$2967.60 

Liabilities $31.50 

^ Total assets less liabilities.. $2936.00 

OFFICERS OF THE ASSOCIATION FOR 1880. 

President — ^E. N. Bissell, East Shoreham. 

Vice-FresidenU — W. R Bemfj:^ Middlebury ; C. B. Cook, Char- 
lotte. 

Secretary — ^Albert Chapman, Middlebury. 

Treasurer — Milo B. Williamson, Middlebury. 

Directors — ^V. Kich, Richville ; T. Brookins, East Shoreham ; H. 
CJ. BuRWELL, Bridport ; Fred. H. Farrington, Brandon. 

Committee on Pedigrees — J. J. Crane, Bridport ; F. Hooker, Com- 
-wall ; Rector Gaoe, Addison. 

Assistant Committee — Ohio, B. W. Cope, Smithfield, Jefferson 
-county; R. K. Willis, Lewis Center, Delaware county. New York, 
E. TowNSKND, Pavilion Center, Genesee county, Peter Martin, Rush, 
Monroe county. Wisconsin, C. D. MoConnell, Ripon ; C. M. Clark, 
Whitewater. Michigan, John T. Rich, Elba, Lapeer county ; A. D. 
Taylor, Romeo. 

The labors of the association and its expenditures of money have 
«en very largely repaid by a greatly increased demand for the Merino 
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sheep of Vermont, and at larger prices. Daring 1879, 45 car loads 
were shipped from the Middlebury station alone, to diiferent states 
and territories, while a large number of car loads were sent from 
other stations in the state. 

The result of the exhibition of Vermont wools at Paris in 1878, 
by the association, was very gratifying, and on the whole surprising* 
in view of the great competition and the prejudice that has existed 
against the heavy wools of Verm3nt. There were three gold medals 
awarded to wools from the United States, and all on wool shorn 
from sheep recorded in the register of this association ; of these 
three, two were awarded to Vermont wools. There were three silver 
meda,ls awarded to wools from the United States ; of these one was 
awarded wools from Vermont. There were thirteen bronze medals 
awarded on wools from this country ; of these the Vermont wools 
received eight. The following is the list of the prizes : 

GOLD MEDALS. 

George Campbell, Westminster West, Vt., Lunjan P. Clark Addi- 
son, Vt, E. Townsend, Pavilion Centre, N. Y. 

SILVER MEDALS. 

O. & E. S. Hall, East Randolph, Vt., Samuel Archer, Kansas City, 
Mo., E. J. Hiatt, Chester Hills, Ohio. 

BRONZE MEDALS. 

H. C. Bunnell, Bridport, Vt., H. M. Bottum, Shaftsbury, Vt., 
Edgar Sanford, West Coi-fiwall, Vt., F. & L. E. Moore, Shoreham, 
Vi, Henry Harrington, Keeler's Bay, Vi, J. T. Stickney, Shoreham, 
Vt., C. B. Russell, North Hero, Vt., Milo I. Ellsworth, Cornwall, Vt., 
W. a IVIarkham, Avon, N. Y., E. Clelland, W. Pierpoint, J. H. Blaine, 
Mark Durand, residences not given. 

HONORABLE MENTION. 

C. P. Morrison, Addison, Vt., T. Stickney & Son, East Shoreham, 
Vt., G. F. Martin, Rush, N. Y., Bronson & Mainner, West Bloom- 
afield, N. Y., and J. Fobes, J. C. Short, Simmons, residences not 

given. 

The association sent a larger amount of wool to Australia to be 
exhibited at Sydney, last winter, and at Melbourne the comingwinter. 
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We have been advised that it drew prizes at Sydney, but have not 
received any definite particulars. 

These triumphs of Vermont wools abroad, as well as the distribu- 
tion of a lar^e number of copies of the first volnme of the register 
of the association, in foreign countiies, is attracting a great deal of 
attention to the great, improvement the breeders of Vermont have 
made upon the Merino sheep imported from Spain in the beginning 
of the present century, and a very general acknowledgment from 
experts and breeders abroad, of the Very superior excellence of our 
sheep, and it is very confidently hoped that the labors and expendi-' 
tures by this association will restdt in largely increased demands for 
our sheep abroad to improve those in other countries. 
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ENSILAGE. 

By the Superintendent. 



The question whether our fodder of various kinds can be preserv- 
ed so that at any and all times it will furnish to our domestic ani> 
mals the most nutritious and economical food, is a very practical 
one. If it be possible to present to the farmers of New England a 
feasible process by which he may grow a steer as well in winter as 
in summer, and as cheaply, or make as much and as good butter 
when the snow is flying and the thermometer at zero as in June, 
then may he congratulate himself upon the new era of farming and 
be grateful for the discovery of ensilage. The present state of thia 
system is the result of careful experiments for many years, made by 
M. Auguste Goflfai-t of France, whose early .success was, to use hia 
own words, " far from being complete," and who has been led to 
change very much his early views and practices, so that, " I can to- 
day," says he, " recommend to my agricultural brothers a complete 
system of ensilage, applicable to all green crops without distinc- 
tion, and can guarantee to them an entire success if they will follow 
to the letter all my directions " This treatise of M. Goifart's haa 
been translated by Mr. J. B. Brown of New York and is of value to 
any one contemplating a trial of the system. 

Mr. John M. Bailey, of Billerica, Mass., has also puUlished a book 
giving an account of his experiments in the same direction with 
flattering testimony in confirmation of all that M. Goffart claims^ 
and in a letter to the Country Gentleman says : 

"'The Winning Farm Silos' are a perfect success. The preserved 
com fodder wMch was cut about 4-10 of an inch long, and placedin the 
silo about the last of September, and subjected to heavy and continuoui* 
pressure, is being fed to the stock. They all eat it with avidity. Its 
preseiTation is perfect It has an alcoholic odor and is somewhat acid. 
My stock eat it all, lick out their mangers and look wistfully for more. 
When the silo was first opened, December 3d, there appeared to be 
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s strong acidity, so mucli so that some of the gentlemen present 
were somewhat disappointed ; but as we got farther into the mass 
of ensilage the acidity is much less, while the alcoholic odor upon 
exposure to the air several hours is much stronger. I tried a little 
experiment with it this afternoon. I had a pen of 7 Oxfordshire- 
downs and another pen of 5 Maple-shade Cotswolds. They had 
just been fed with some bright clean hay. In another feed trough 
I put some ensilage. Five of the 7 Oxfordshire-downs left the hay 
-and ate the ensilage and 4 of the 5 Cotswolds did likewise, I feed, 
in place of the ration of hay, 25 to 30 pounds of ensilage to each 
«ow in the morning, and the same at night, which has lain upon the 
bam floor all night, during which time fermentation is quite active, 
so that it is warm in the morning. The ensilage in the silo which ih 
-compacted, although exposed to the air, seems to undergo no change, 
It is pressed so hard that the air cannot enter, and therefore does 
not affect it at all. I am delighted at the success of the enterprise. 
I believe it is possible to keep 4 cows a year upon com fodder en- 
silage raised upon 1 acre of land. Verily, we are under the greatest 
obligation to M. Goffart and to J. B. Brown — to the former 
for demonstrating to our satisfaction that com fodder can be suc- 
cessfully preserved in this manner, and to the latter for translating 
M. Goffeirt's work into English so that we may profit by his great 
success. If he is truly blest who causes 2 blades of grass to grow 
where only 1 grew before, how much more to be honored is this 
man, who has taught us how to keep 4 cows upon an acre of land 
where 1 cow would find but scanty subsistence before! A most for- 
tunate agricultural revolution is indeed impending, and one which I 
trust many of our progressive farmers will engage in* during the 
coming season. John M. Bailet. 

* Winning Farm,' Billerica, Mass" 

Mr. Bailey gives, in addition to his own well attested statement 
ss to the value of the system, the opinion of Mr. Henry B. Judkins, a 
neighbor of his, as follows : 

"John M. Bailey — Dear fSir: — ^In accordance with my sugges- 
tions made on the occasion of the opening of your silo, December 
3d, I have used your ensilage in manner as follows : My small herd 
of 6 cows calved early in the spring, viz., in the months of March 
and April. They are of the ordinary New England stock, with no 
pretensions to any pedigree. I sell no milk; and my cows, such as 
they are, were selected more for their butter-making qualities than 
for any extra milking qualities. These cows had served . through 
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^ — — — — ' 

the season for butter-making, and with the commencement of cold 
weather and the stoppage of ' fall feed,' had began to shrink in milk. 
Previous to the use of your ensilage the 6 cows had been fed 2 
bushels of flat turnips, with 4 quaits of bran to each cow daily, and 
what dry com fodder they would eat. The amoimt of milk given 
by them daily was 30 quarts, fi'om which 18 pounds of butter were 
made per week. I commenced using your ensilage on Wednesday, 
December 10th, and left off using it on the 17th, feeding 18 barrels, 
or 54 bushels, dming the week. All but 1 cow took to the fodder at 
first kindly, and their appetite for it increased from day to day. 
There was an increase of milk from 30 quarts to 35 quarts daily. 
The cream was thicker, of richer color and of better quality, than 
from their previous feeding. One sack of bran of the value of 90 
cents was all that the cows ate duinng the week in addition to your 
ensilage, except a small amount of bog or meadow hay of nominal 
value. 

The account for this week would therefore be for the 6 cows : 

64. bushels ensilage (1,620 pounds) at $.001 $1-62 

1 bag wheat shorts ^ 

$2.52 
The cows should be credited with 22 pounds of butter at 35 cents 
a pound and say 210 quarts of skim milk at 1 cent per quart, which 
I consider its value as feed for the pigs. * 

22 pounds butter at $.35 $7.70 

210 quarts skim milk, $.01 2.10 

$9.80 
Cost of keeping 2.52 

Profit...-. $7.28 

The flavor of the butter was excellent, audits color a good yellow, 
equal to that which sweet pasture gives. 

In the brief statement, I have confined myself strictly to facts, 
and will make no comments, except to say that I am convinced that 
your method of preserving green fodder for use in winter time is a 
success and will eventually be adopted in this part of the country. 

Henry B. Judkins." 

We give further some figures of Dr. Bailey's : 

" I have a Jersey heifer 20 months old which has doubled her 
yield of milk since I began to feed ensilage. I have one cow 13 
years old which came in December 1st, three weeks ago. She is 
now giving 16 quarts daily upon 60 pounds of ensilage and 4 quarts • 
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of aborts. I am feeding 85 bead of cattle and 100 bead of sbeep 
upon 46 busbels (about 1,350 potmds) of ensilage and 80 cents 
wortb of shorts, and less than 50 ponnds daily. I cannot make tbe 
cost of com ensilage to be more tban 1 mill per^ pound, or $2.00 
per ton. % , 

It will therefore be seen tbat tbe expense of keeping 35 bomed 
animals and 100 sbeep at * Winning Farm ' is as follows : 

1,350 pounds of ensilage at $.001 $1.36 

90 pounds of shorts 80 

50 pounds of hay at $15.00 per ton 37i 

Total cost per day $2.52^ 

The cost of keeping tbe above stock upon bay and grain would be 
as follows : 20 pounds of bay to each animal (10 yearlings counting 
as 6 cows), making 30 bead, would require daily as follows: 

600 pounds of hay for cattle at $15.00 per ton $4.50 

200 pounds of hay for 100 sheep at $15.00 per ton 1.50 

120 pounds of shorts for cattle at $18.00 per ton 1.08 

40 pounds of shorts for sheep at $18.00 per ton. • 36 

Total cost of keeping 30 cattle and 100 sheep per day on hay 

and grain $7.44 

Cost of keeping the above on Ensilage as above 2.525 

^ Daily balance in favor of ensilage $4,915 

Dr. Bailey further says : 

" From my experience in feeding, so far, I consider ensilage to be 
worth one-half as much as tbe best timothy hay, I would not, bow- 
ever, exchange ensilage for hay and give 2 tons for 1. I believe tbat 
40 to 75 tons of com fodder can easily be raised upon an acre, which 
if properly ensilaged will be equal to from 20 to 37 1-2 tons of hay. 

To receive the fullest benefit, however, I think there should be 
some nitrogenous food, such as oats, shorts, pea or bean meal, oil 
meal or animal meal, fed with tbe ensilage." 

And in closing his entbu«iastic and interesting remarks upon tbe 
value of the system, in which is the expressed belief of Secretary 
Chas. L. Flint of Massachusetts, " that tbe system of ensilage would 
work a perfect revolution in agricultural methods in this country,'* 
be says : " The system of ensilage reduces tbe comparative value 
of good timothy hay to $4 per ton, and of bay bamef to $2 for each 
ton's capacity. Tbe labor of feeding is lessened very materially ; 
•tbe health, condition and appearance of the stock is immeasurably 
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improved. In short, it will bring about upon its general introduc- 
tion and adoption, an agricultural millennium — almost'* 

In company with Gen. Stephen* Thomas of Montpelier I visited 
Dr. Bailey's farm, in May last, and we were much pleased with what 
we there saw. A small portion of the com ensilage, put in the Sep- 
tember previous, yet remained. The cattle ate it greedily as we of- 
fered it to them, even between feeding hours. A stable full of cows 
in different stages of the milking period, were in sleek and fine con- 
dition, while some that were dry were fit for the shambles. The 
Dr. told us he fed about 30 pounds of the ensilage to each animal, 
daily, with a small amount of nitrogenous food in the shape of oat 
meal, or oil meal, or bran as the complement for a complete ration. 
All of the stock at Winning Farm we saw, that had been kept upon 
ensilage, looked hearty and thrifty. Gen. Thomas was so favorably 
impressed that I think he then and there resolved .to make the ex- 
periment upon his own farm, and we are glad to record that he has 
put that resolution into practice, the present season, and proposes 
to test the system for Vermont and Vermont farmers. The work of 
such men as Gen. Thomas and Gen. Grout of Barton, who is also 
testing the system upon quite an extensive scale at his fine farm in 
Kirby, this state, in experimenting, in the untried fields of modem 
agriculture, is of incalculable benefit to the rest of us who are farm- 
ers, as well as advantageous to the world at large. Discoveries and 
achievements that are valuable, always, or nearly so, are the result 
of ^ much careful and pains- taking, and often costly, experiment 
And it has been left, comparatively, to a late period for the grand 
and signal successes which have crowned the labors of men in the 
interest of agriculture. What wonders have been wrought for us to 
review in the last quarter of a century, and if we go back fifty years 
most of what is now valuable to us was then unknown. We cannot 
compute the worth of such men as Baron Liebig to the agiicultural 
world, who in 1840 discovered and proposed the treatment of bones 
with sulphuric acid for the manufacture of phosphate of lime, which 
at once thereby became more rapidly soluble and consequently 
ready for use by the crops with less loss of time. This was the 
foundation of a system of agricultural science which has been deep- 
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ening and widening with the years, by the aid of such men as Messrs. 
Lawesand Gilbert of England, and all carefnl student sand experiment- 
ers in this country, who will no* rest satisfied with present achieve- 
ments. We are indebted to the gentleman of means, or of leisure, or 
both, who is willing to spend his time and money in settling such 
questions as are of moment to us. And many of us are watching with 
interest the success ofthe silos built this year in Vermont. Ihave heard 
of but two more in addition to those of Gens. Thomas and Grout, viz : 
Mr. Gilbert Morton of Essex and Mr. Green Griswold of Randolph* 
I have not visited Mr. Morton's, but understand he is much pleased 
with it, and that his neighbors are somewhat of a doubtful mind 
concerning it, but are hopefuL Mr. Griswold has one 8x11 feet 
and 18 feet deep, into which he put three acres of com, and it was 
not full. He has another smaller one in which he has put rye, and 
is much pleased with it thus far. Gen. Thomas writes : 

" My Deab Col. : — ^In reply to your inquiry relative to my silo, I 
have to say : I made an excavation in an elevation of -ground and 
laid in cement split stone, making the interior 15x40 feet and the 
walls 15 feet high. These I plastered with cement and also cemented 
the bottom so as to make the walls and bottom water and air tight 
This will hold about 270 tons when properly filled. I had between 
five and six acres of com planted in drills and rows 3 feet apart, very 
heavy growth ; farmers who saw it were of the opinion the silo would 
not hold it, but it did not fill it over one third full. I commenced 
cutting it on the 20th of September and completed it on the 23d. I 
then put upon the top of it about six inches of rye straw ; upon this 
I laid 1 1-2 inch spruce plank and loaded them heavily with stone. 
I think the weight of stone should be from 125 to 150 pounds to the 
square foot in silo, and I think boards better than plank for they 
will bend and conform to any uneven surface there may happen to 
be. I have no doubt about keeping com fodder in silos, when cut 
fine and properly weighted immediately after it is put in the silo, 
an indefinite length of time. Neither do I believe it possible for 
formers in Vermont to get one-fourth the value of fodder from any 
crop they have been in the habit of raising, as they can by ensilag- 
ing com ; and I think the system will be applied to all fodder crops, 
thereby saving all the nutrition and insuring the consumption with- 
out waste by the cattle of the entire crop. The labor of getting 
com into a silo is not as much as it would be to cut, bind and stook 



Digitizi 



ed by Google 



ENSILAGE. 175 

it. I also am of the opinion that hay can be ensilaged cheaper than 
it can be harvested as we have been in the habit of doing it, and we 
should not be dependent upon the weather, as it can be put into a 
silo at any time unless it is very wet, and all fodder is better not to 
be wilted before it is put into a silo. I shall be very happy to give 
any information or answer any questions which I am able, to you or 
any one else who may wish for the same, for I believe the system 
will be of great advantage to our state. 

Yours truly, Stephen Thomas." 

Gen. Grout, in response to my invitation to give a short account 
of his experiment this year in ensilaging of com, and what his 
opinion thus far formed was, writes as follows : 

" Yours is received, asking dimensions of silos put in this sum- 
mer ; also opinion as to the practicability of the system for the av- 
erage farmer. One is 18 feet long, 12 feet wide, 13 feet deep, the 
other 45 feet long, same width and depth. Expense of the two, $412. 
Just about 11 acres of com fodder of good growth was put into the 
larger one early in October, completely filHng it, though now under 
about 2 feet of stone on the covering boards it has settled perhaps 
3 feet. There must be fiom 150 to 200 tons of the ensilage. Fifty 
or 60 pounds is a daily i-atioxi for a cow. If there be 160 tons, and 
there cannot be less, feeding 60 pounds per day, it will keep 25 cows 
6 months. Add a small ration of oil cake or cotton seed meal, or 
meal of any kind, say of the value of 2 or 3 cents per day, and all 
testimony concurs in proving that they will be better kept than 
upon hay alone. What I saw last winter at Dr. Bailey's farm in Bil- 
lerica, Mass., satisfied me of this. I believe, however, in our state, 
abounding as it does with sweet, luxuriant grasses, pressed com 
fodder will never wholly take the place of hay ; and instead of be- 
ing the main food of bulk, should be fed with hay, say 1 feed of the 
ensilage and 2 of hay per day, but can tell better about this after 
trial this winter. I have no doubt of the just economic value of- 
pressed com fodder; and com is unquestionably the plant from 
which the most profitable results can be realized, for the reason 
that such an immense quantity can be produced from so small an 
acreage, and because, also, it so little exhausts the soil, being fed 
largely from the atmosphere. Most certainly if the system is of 
value to any one, it must be to the average farmer. It will surely 
help enrich his faim, and enable him to produce thrifty animals. 

The expense is within his means. A silo that will store the com 
fodder from 10 acres will cost $300 — ^perhaps $400 — ^unless it can 
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be placed inside some building and thus save an independent cover- 
ing. A cutter will cost another $100, but one cutter would answer 
for a neighborhood. The ne^hborhood threshing machine horse 
power will ser/e as power ; that is all except to produce the crop 
and put it in the silo and this can be done for less than $2 per ton. 
What the system claims is to produce a fodder of greater keeping 
•capacity for the money and with less exhaustion to the soil, than by 
other yet known. If it does this, and it seems quite clear that it 
does, it must be valuable alike to the large and small farmer. 

Bespectfully, etc., 

Wm. W. Gbout." 

We vrill now wait for further developments, hoping much from 
the ''new dispensation,'* yet reserving our final judgment until 
another year. 
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By Hon. J. GREGORY SMITH, Delivered at Bethel, at the White 
River Valley Fair, September, 1879. / 



Mr. President^ Gentlemen and Ladies : 

I confess to great diffidence in appearing here to-day. The occa- 
sion, the assemblage, the objects of your gathering, all serve to re- 
mind me that one more skilled than I am, educated more thoroughly 
in your pursuits, and with a knowledge gathered from ripe experi- 
ence, would interest you more than I can hope to do. I therefore 
crave your indulgence while I submit a few thoughts, thankful if I* 
succeed, even in some small degree in entertaining you. 

Vermont is pre-eminently agricultural in all her interests — unhke 
her sister states, she has no predominant commercial or manu&ctur- 
ing industries, and no controlling financial centres. She prospers or 
declines in proportion as her farming interests are successful or de- 
pressed. Whatever, therefore, tends to prejudice the material pros- 
perity of this, her staple industry, at once reaches the vital interests 
of her people. 

It may not, therefore, be unprofitable for us to consider briefly 
aome of ihe causes that have operate^ to produce the present de- 
pression, and to seek, if possible, a partial remedy. 

The various periods of development and growth in agriculture in 
this state are familiar to you all. In its wilderness state the forest 
contributed the largest proportion of wealth. Its stalwart growth 
of pine, and hemlock, and spruce, each in their turn, gives ample 
occupation to its sparse population, and the natural highways of 
river and lake afforded easy and cheap transportation of its products 
to market. 

The clearing process was soon accomplished. The busy ax and 
buzzing saw had done their work. The primeval forest was stripped 
of its glory, the broad acres were prepared for the craft of the hus- 
bandman, the plow and harrow followed the ax and saw, fields of 
waving wheat and com dotted the landscape, and the virgin earth 
yielded a bountiful return of golden grain. 

But soon the diminished crops gave evidence that the soil was be- 
ing exhausted of those elements necessary for the profitable growth 
12 
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of wheat And then sheep, and cattle, and horses succeeded, and 
the hills and valleys of Veimcnt became the best grazing fields of 
New England. Her beef held a high value in market, the wool of 
her sheep commanded a ready sale by the quality of its staple. On 
the products the state flourished and pursued her onward course 
toward competency and wealth. 

The railroads gave new and fresh impetus to her agricultural 
prosperity. Until then the products of the dairy were extremely 
limited. Butter and cheese were ajmost entirely objects of baiiier 
with the local merchants. But the opening up of regular and ex- 
peditious communication with an extensive market, the introduction: 
of methods for preserving butter in its transit, so that it arrived 
fresh and hard as when it left the hands of the careful dairy maid, 
with the aroma of the sweet mountains faced upon it, gave a stimu- 
lus to its production that elevated it to the highest marketable value 
and established for it an unrivaled reputation. Increased wealth be- 
gan to flow into the state ; the ever growing demand served only ta 
augment her product until, according to the statistics of the last 
census, its aggregate for the entire state that year was over 17,800,000 
pounds of butter and over 4,800,000 pounds of cheese, which at the 
then average prices of these two commodities yielded the dairymen 
of the state the enormous sum of over $6,500,000. 

For many years Vermont held supremacy for the dairy commodi- 
ties. This was the legitimate result of the natural order of things ; 
and while this order remained undisturbed the flow of wealth to the 
state and the commanding position of control of the market were 
necessary sequences. 

But while the great law of development and growth was wqrking 
its natural results in Vermont to bring its agriculture to the highest 
position of profit, the changes which it wrought were not confined 
to the naiTow limits of her own boundaries. Many now listening 
to me will recall how, when the exhausted lands in the state failed ta 
make a profitable return in wheat, and her farmers were forced to re- 
sort to their flocks and herds, the great valley of the Genesee, in 
the state of New York, became the soui'ce of supply for this cereal, 
and Genesee wheat and flour, before unknown in this state, were 
foimd in almost every hamlet and household. 

And soon again the lands of the Genesee gave way to the richer 
soils of Ohio and Michigan. The vast wheat fields of these states 
supplied bread-stufifs to the east, while flocks and herds grazed the 
hillsides and valleys of Genesee ; and so, ever receding to the west 
and north-west, virgin states and territories were developed, till 
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pasBing Wisconsin, Iowa and Minnesota, each in turn enacting their 
part in the problem of growth and supply, the broad ^nd fertile 
prairies of Dakota now loom up and hold first rank in the product of 
wheat, while Wisconsin covers her fields with flocks and herds and 
chequers her landscape with spacious creameries for the manufacture 
of her rich dairy products. 

But while this wonderful evolution has been going on in the de- 
velopment of agriculture, other elements have been introduced — 
the great law of compensation has been steadily working its way — 
teiTitorial enlargement and the area of productive capacity has been 
accompanied by a corresponding growth in population to the east. 
A higher type of civilization has been developed, new industries 
have been created, inventive genius has wrought marvelous rfesults 
in the arts and sciences, manufactures have grown and expanded 
until new wants have been created, the area of consumption has beeu 
enlarged, and the deniand has kept pace with the ever increasing 
supply. The decade now drawing to its close has been wonderful 
in its progressive results. The accepted theories and methods of 10 
years ago are now -to a large extent rendered obsolete, and find 
their refutation in the more modem inventions and appliances. It 
was broadly asserted at that time by a learned political economist in 
an essay on " The Relation of Agriculture to Other Industnes " that 
although wheat, com, barley and oats might bear transportation to 
foreign countries, the more valuable and remunerative agricultural 
products were not exportable beyond the seas. Among these he 
enumerates potatoes, orchard products, beef, mutton, butter and 
eggs, and asserts that these cari be profitably produced only in the 
neighborhood of an easily accessible market sustained by diverse in- 
dustries and avocations. The proximity of the great manufacturing 
districts of New Hampshire, Massachusetts and Connecticut and the 
commercial city of Boston with its teeming population has no dou> t 
contributed in a large degree to the advantage of farmers in this 

state. 
But the newly developed foreign demand for these products has 

opened a wider field and added new impetus to the farming interests 
of this country. It is now no longer true that the more valuable 
and remunerative of all agricultural products are not exportable be- 
yond the seas. The recent introduction of refrigerator compart- 
ments into the ocean steamers and the improved methods of con- 
struction of refrigerator cars make the export of b utter, eggs, poul- 
try and fresh fruits of all kinds of orchard growth, as well as dressed 
beef and other fresh meats, not only possible, but a matter of al- 
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most daily ocourrence, while cattle, hogs and sheep, as well as horses, 
are exported in large quantities and at remunerative prices to the 
producer. The revolution in trade has become a large factor in de- 
termining the question of the profitableness of farming, while the 
stimulus thus given to this branch of industry has enacted an in- 
xsreased activity in manufactures, till now, the producers of metallic 
and textile fabrics in this country are finding ready markets for their 
products in foreign lands. 

In its effect upon the finances of the country the most gratifying 
results are noticeable. The tide of wealth has changed, the exports 
«re, and doubtless for a long time will continue to be, largely in ex- 
•cess of imports, the gold of other countries is borne across the 
broad Atlantic to our shores to be distributed among our own peo- 
ple ; the husbandman is to receive the rich reward for his toil ; the 
citizen is to be stimulated in his art ; the manufacturer catches the 
awakened impulse and is incited to increased activity and skill in his 
product, and in every d epartment of industry new stimulus is felt, 
new hopes are incited, and an era of prosperity is opening full of 
promise and encouragement. The change from the position held by 
the state in the early development and progress of our dairy interests 
to that which she now holds has been great, and no doubt, to this 
cause, in part, may be attributed the present depression in her affairs. 
Instead of now controlling the market, she has to contend with ac- 
tive rivalry, and that, too, from powerful competitors. The same 
laws by which she was reclaimed form the wilderness state and 
brought by successive steps of progress to a high standard of excel- 
lence in her products have also operated to reclaim and elevate the 
states further west, and the competition and rivalry of the multiplied 
transportation lines with all the modem improvements have placed 
the more remote products on nearly the same level with those nearer 
the markets. 

In most of the farm products other than dairy the great west has 
gained the entire control. In beef and cattle the markets of the 
world are almost everywhere from the western fields. The wool has 
been almost entirely monopolized by her — ^with her breadstuffs she 
feeds not only the milhons of our own population, but the lands far 
over the water hundreds of millions of bushels of grain from her 
vast granaries, while in the great staple of Vermont — the dairy — 
the west is making rapid encroachments upon us. Where, only the 
brief period of a few years ago, nowhere in the west could be found 
a print of butter that was even tolerable, now IlUnois, Indiana, 
Michigan, Wisconsin and other western states are sending daily into 
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the eastern markets their butter of the finest quality to compete 
with ours and command an equal, and not unfrequently a higher 
price. 

This mighty west ! Where is its beginning, and where its end ? 
What are its boundaries ? It confronts in all our plans for progress 
in wealth. It rises spectre -like to disturb our peace. Its vast do- 
main, its diversity of soil and climate, its productive power, its inex- 
haustible resouices, fill us with constant wonder and bewilderment* 
W^e gaze in almost speechless awe as we look upon its vast prairies, 
stretching out before us in long level Hues, bounded on either side 
only by the limit of our own vision, now an uninhabited, silent wil- 
derness covered with most luxuriant verdure, rich in undeveloped 
wealth, and now dotted here and there with the settler's hut, the 
home of the adventerous and hardy pioneer ; and again, in a brief 
space of time, covered with well cultivated fields of grain, with vil- 
lages and embryo cities rising like magic from out the solitude, and 
still again the countless herds of cattle and the dairyman's spacious 
buildings, all reminding us that here, indeed, is the future seat of em- 
pire, the vast granary of the world, the prospective home of millions 
that are to work and labor and struggle in the great conflict of life. 
It is, i^ideed, the miracle of the age. 

It was the remark of a distinguished stranger, who had , ti*aveled 
extensively over this vast country, that " It was a godsend that the 
Pilgrims first landed on the rock-bound coast and forbidding soil of 
New England, for," said he, " had the valley of the Mississippi and 
the rich country contiguous to it been first inhabited, New England 
would have remained to this day a barren, sterile and an^ uninhabited 
region." In a higher sense than was meant by this stranger gentle- 
man, it was, indeed, a godsend, for but for the influence which New 
England men and New En gland character have exerted, that gi*eat 
empire of the west would never have been what it is to-day. It 
needed a hard and fierce confiiict with the stubborn and rocky soil 
of New England to develop character, to bring out those elements 
of industry, frugality, honesty, sobriety, that stem sense of justice 
and love for the right, that sound and well balanced judgment, that 
respectful awe, and that noble and unselfish patriotism which dis- 
tinguished New England chai*acter, and which has permeated the 
western empire, and been in all that tremendous growth and prog- 
ress the guiding star and the mighty niling force. It is the perpet- 
uation of New England institutions and character which is, still to 
give security and permanency to that growing country. It was 
wisely ordained that this wild and rocky coast should first greet the 
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wandering Pilgrims. It was with equal wisdom that those btoad 
and feiiale prairie fields were so long withheld from settlement, aye, 
and are yet so largely withheld, for, stretching on and on towards 
the setting sun, far beyond the outer limits of present civilization, 
are to be found fields of surpassing fertility and beauty, broad acres 
yet to be opened up to the hardy settler, and hidden treasures yet 
to be developed to give support and power and untold wealth to the 
Nation. With all these, we have yet to contend as they are success- 
fully developed in the great rivalry for the products of this state. 
It is idle for us to close our eyes to the great facts ; they are the re- 
sult of an inevitable law of growth and expansion of territory and 
population. No human agency nor power can stay the onward 
march of empire. " Westward still it takes its way," and each suc- 
ceeding year but adds increased impetus to its already accelerated 
progress. 

The great problems that now agitate all Europe, disturbing its 
quiet and producing discontent and unrest among its overcrowded 
population, only serve to add fresh incitement to the rapid develop- 
ment of the great territory of the west and north-west, and each new 
acre of its fertile soil opened to the plow adds increased competition 
to the cultivated fields of the east. 

The sooner, therefore, we accept these great facts and conform to 
them intelligently as inevitable destiny, the sooner will the farming 
interests of this state be placed upon a firmer and sounder footing. 
Discontent and murmuring complaints will not effect a cure. Leg- 
islation is powerless. Supine submission and abandonment of the 
i^antage groimd already held is but cowardly surrender, unworthy 
of Vermont and her people. 

I have in this view made no reference to other and to my mind 
minor causes of the present depression of the agricultural interests 
of the state, for the reason I regard them but as temporary and in- 
ddent alike to every industry in the whole country. The periods of 
financial distress which has so long and to such a fearful extent pre- 
vailed throughout the United States and, indeed, throughout the 
civilized world, whatever may have been its cause, has had its share 
in producing distress and prostration in the farming interests of this 
state in common with others. But these by the great laws of poUt- 
ical economy readjust themselves as naturally and inevitably as they 
were produced, and hence in due course of time will work out their 
own soli;ition. Already we see hopeful signs of relief. Prosperity 
shadows forth its approach unmistikably, and to the extent that 
these elements have contributed to the depression of industrial en- 
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terprise, relief will soon be experienced. I have had reference, there- 
fore, to none of these minor causes. I have to deal only with those 
elements and causes which in their very nature are permanent and 
which demand a higher consideration and study than the other and 
more ephemeral. Is there, then, a remedy for this condition of 
things, and in what does it consist I 

Bravely have you struggled for the commanding position which 
jou have hitherto held. From the hillsides and valleys of this proud 
little mountain state you have by steady and persistent effort achiev- 
ed an enviable success. Shall it be ignobly surrendered I 

There is no state in the Union capable of a higher standard of 
excellence and more profitable results than this. Nature has been 
lavish of her gifts to Vermont. The conformation of country, her 
uplands and valleys, her healthy and invigorating climate, her pure, 
Bweet mountain streams and springs of water, the diversity of her 
aoils, all conspire to give her proud pre-eminence for the vast results 
in agriculture, while for her people in point of intelligence, in sim- 
plicity of habits, in frugal industry and patient inquiiy, as well as 
for high moral and religious attainment, she may challenge compari- 
son. Possessed of all these elements of power and strength, she 
has to turn only to herself for the solution of the great problem 
which to-day vexes and disturbs her, and to find here the remedy 
for the present difficulties. It is an old and, perhaps, a truthful 
43aying that he who can make two blades of grass grow where but 
one grew before is a benefactor to his race. Herein lies the secret 
of your success as farmers to-day, and while there may be and is 
to the man who succeeds a conscious satisfaction in the thought that 
he has performed a commendable deed, and accomplished a result 
beneficial to his race, there will also be more selfish and sordid, but 
perhaps none the less satisfactory consciousness, that he has thereby 
made a gain in his own coffers. 

Vermont's greatest need to-day is a higher standard and a more 
perfect and intelligent system in the various departments of her 
agriculture. Thoroughness in farming is the grand secret of suc- 
cess ; it is a truth with an emphasis that he who tills with greatest 
care and enriches with largest bounty, reaps the greatest reward. In 
all her bounty and magnificence, nature has not provided her a soil 
that will produce in perpetual spontaneity and rich abundance for 
the supply of man's wants and to satisfy his. 

She demands a full and ample return to the soil for the bountiful 
harvests which she yields, and as if to leave man without excuse for 
neglect to obey this great and fundamental principle, she has in 
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most significant form given example of her own methods and the 
rich results. On the banks of the river Nfle, that beautiful river, 
renowned in history, the seat of art and science, and the highest 
type of ancient civihzation, the sources of whose perpetual flow were 
for ages an enigma and ar wonder, there is a belt of land extending in 
length for hundreds of miles, and in width not exceeding an average 
of 6 or 6 miles, which for fertility of soil and capability of product is 
to-day, as it has been for thousands of years, the wonder and admira- 
tion of the world On either side of this narrow belt, and stretch- 
ing far away in the distance, almost without limit, is the barren, 
fmitless, verdureless desert of sand. 

On the confines of this fertile belt and in its contact with the 
sandy desert is the ever continued struggle between sterility and 
fertility, between healthful and vigorous growth and the starved and 
stunted vegetation which are everywhere the type of successful or 
ill-directed husbandry. With liberal and most bountiful hand, from 
season to season and always in its season, nature supplies the need- 
ed nourishment to this belt of land. The waters of the mighty 
river as they flow from their source come laden with the richest fer- 
tilizers, and in its period of overflow deposits these upon the sur- 
face of the land, and thus ensures to the husbandman a certain and 
bountiful harvest. Let us heed the lesson here taught, and see if 
we may not find profit in its teachings ; the sandy desert with its 
unfruitful, forbidding, soil is but a type of our soil in its natural 
state. The methods and processes of fertilization, it is true, are 
different, but in principle and effect may be realized here, and the 
results, if not as startling as there, will at least reap a rich reward. 

Improvement in every department of femning in this state ia 
needed if you would successfully contend with the difficulties to 
which I have referred. Your meadow lands must be made by thor- 
ough di-ainage and more bountiful fertilizing to yield a larger and 
better product. Your grain fields need to be more thoroughly 
cultivated and enriched, the plow and harrow must be made to do 
their work with more care, in order to bring your lands into higher 
tilth, and the fertilizing material must be applied with a more gen- 
erous hand. Where the average yield of corn per acre to-day is 
scarce 40 or 50 bushels it should be brought tx> 60 or 80. Care and 
labor and intelligent study of your soils, and the best materials for 
fertilizing only are required to accomplish this. Even 20 or 25 per 
cent increase of the average for the state would astonish you by ita 
return of wealth, and yet the enhanced cost of production will be 
but comparatively small. 
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Your pasture lands need renovating and enriching, not only to in^ 
crease the quantity but to improve the quality of the feed. It i» 
stated by intelligent and observing farmers that the pastures gener- 
ally in the state have deteriorated rapidly Within the last few years ;. 
that they will neither support the number of cattle nor produce the 
quality of beef or dairy products they formerly did. And to this 
cause doubtless may be attributed, to an extent at least, the general 
decline in the prices of your products. 

The statistics of the last census exhibit a condition of affairs with 
regard to your dairy interests which are worthy of your most seri- 
ous consideration. Of the number of cows then in the state and 
the total yield of butter for the year I find but an average to the^ 
cow of a fraction over 98 pounds ; while in one of the counties of 
the state' the average to the cow is 124 pounds. At the present 
ruling prices of butter the average to the state give but about 12 to 
14 dollars per cow, while ^n the county referred to, at the same 
prices, the yield per cow would give 16 to 18 dollars, a difference in: 
favor of the county from 3 to 4 dollars per cow more than the^ 
state average ; while if the general average in the state were brought 
up even to the average of the county the annual increase of wealth 
added to the dairymen of the state would have been nearly $700,000. 
I fail to observe any valid reason why this average may not by prop- 
er care in breeding and feeding be increased to 150 pounds ; surely 
not any extravagant average. I doubt not there are farmers before^ 
me to-day who have cows in their herds which will yield far be- 
yond this limit. With an average increased to 150 pounds per cow 
the enormous sum of over $1,200,000 would be added to the reve- 
nue of the daily interest in the state for the item of butter alone,^ 
and that, too, with comparatively no additional outlay in expense. 
In this I have not taken into consideration any improvement in 
quality, either by the methods of manufactiu'e, or by improved pastur- 
age, or other feeding by which a higher price may be obtained, and 
the revenue correspondingly increased. In this connection it may 
be of interest to state for your encouragement the comparative 
yield of this state with other states which are competitors for this, 
product, the dates being obtained from the same source and for the 
same period : New Bkimpshire averaged 66 pounds per cow, Massa- 
chusetts 56 pounds, Connecticut 67 pounds, Maine 84, Bhode Island 
50, New York 79 pounds, Pennsylvania 86 pounds, Ohio 76 poimds, 
Michigan 93 pounds, Indiana 58 pounds, Illinois 56, Iowa 74 and 
Wisconsin 72 pounds. 
It may be gratifying as a matter of state pride that Vermont .out- 
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ranks them all, but it does not relieve the lamentable fact that the 
yield here is far below what it should be. Yet it should serve as an 
incentive for increased effort to reach a higher standard. 

The approaching census may and doubtless will materially change 
these exhibits. Fortunate will we be if we can still occup'y the fore- 
^ound. 

I refer to these subjects and the statistics but briefly, and only by 
way of illustifation. The subject of the agriculture of the great 
west, and its relation to the products of this state, and its effect 
upon the markets of the east, is one of primary importance and 
<5oncem to the eastern farmer. That there exists a strong and pow- 
•erful competition from this source and that it is to be permanent in 
its character, no observing man can deny ; that the question of sus- 
taining the farming interest of the state an a profitable bads against 
this competition depends for its solution on the intelligence and skill 
of the farmers themselves, I think all will admit who will give to 
the subject a careful and thoughtful study, and the success of .the 
effort will be proportioned to the degree of skill and intelligence 
which is exercised. It is a comprehensive subject and, did time and 
the occasion permit, many facts and dates could be given which would 
greatly interest you, and, to those who have given but^ slight atten- 
tion to it, would, I doubt not, be a source of great surprise. I have 
contented myself to day with only an imperfect and general refer- 
ence to it. 

Nor is this a suitable occasion to discuss in detail the various meth- 
ods of improvement in farming, and the results financially which would 
follow. There is, however, no branch of industry which requires more 
oareful study and more intelligent consideration. Science has devoted 
to it her deepest researches, and the best minds of the age are oc- 
•cupied in searching out the hidden mysteries of nature, and explQ;r- 
ing her laboratories to discover that which is the besi food for plan£s 
and most successful methods of its application to the soil. To these 
investigations the country is largely indebted for an awakened inter- 
est in the science of farming. But while science is laboring in a 
wise direction and with beneficial results, the practical &u:mer, un- 
aided by science, can do much, with the knowledge and material at 
his hand, to improve his methods of cultivation and to increase the 
quantity and quality of his stock of manures, and thereby secure an 
abundant reward for his labor and the rich increase of his harvests. 
No intelligent man can travel through the agricultural portions of 
England without being impressed with the thoroughness and per- 
fect method everywhere exhibited in their system of farming. In 
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the cultivation of their soils these fundamental principles are uni- 
formly strictly obsei'ved ; a thorough system of drainage, without 
which, as an essential prerequisite, no amount of tilling or fertiliza- 
tion would be attempted; a thorough system of cultivation by which 
the soils should, by proper working and pulverizing, be brought in 
perfect tilth, and into the most favorable condition for receiving the 
Beed ; and a most thorough system of feiiihzing, so that at the first 
germination of the seed it may find proper and abundant food to 
nourish and quicken its future growth. In the care 'and manage- 
ment of their stock, the same cardinal principle of thoroughness is 
everywhere manifested; thorough study and care in the selection of 
breeds ; thoroughness in breeding to success the end sought, whether 
for the dairy or for the shambles ; thoroughness in feeding, and in 
the selection of the kind aUd quality of food which will best insure 
a steadily continued and healthy growth of the animal. . 

These are the elements and conditions which, as you travel through 
those rural scenes, which poets have immortalized in verse, and 
which eveiywhere excite your^dmiration and fill the eye with their 
surpassing beauty and loveliness, you willunifonnly observe, and 
which, with exceptional years, always bring their reward in rich and 
most satisfactory results. 

But alas for the peasantry of England ! Neither the favoring con- 
ditions of climate, nor the perfected system of husbandry there 
brought to the highest standards, avail to secure prosperity or inde- 
pendence. The fearful burden of the rent roll, demanded by the 
rich and titled lords of the soil, the exactions for the support of the 
clergy and royalty, leave to the poor farmer, as a rule, but a scanty 
means of subsistence, and in disastrous years like the present, bring 
distress and the hungry wolf to his very door. Happy are you, my 
friends, here in your pleasant homes, the title to which is yours in- 
defeasibly, except at your own volition, where, when the wearisome 
labors of the day are over, you may, with your home treasures of 
wife and children, gather round your firesides, the lords of your own 
soil, to enjoy the profits of your labor freed from the burdens of 
oppressions of exacting landlords, whose luxurious and wasteful 
extravagance is supported at the expense, and toil, and suflfering of 
their poor and dependent tenantry. 

The same method and system which has elevated the agriculture 
of England to so high a plane, patiently and persistently appHed 
here to the husbandry of Vermont, and the change from an unprofit- 
able or doubtful, to a bountiful and remunerative system, ^vill be 
fully realized. 
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Let me then, my friends, as you are entering once more upon an 
era of prosperity, urge upon you the need, more than ever before, 
of a more careful and intelligent study of the great and fundamen- 
tal principles which underlie all successful firming. Let it be your 
aim to make each acre* of your land, whether in pasture or meadow, 
or under the plow, produce to its utmost capacity ; be satisfied with 
nothing less than the highest standard of attainment Drain thor- 
oughly; cultivate thoroughly; fertilize thoroughly. In the man- 
agement of your dairy, that most important staple of Vermont, let 
it be your study to produce nothing less than the best In the 
methods of manufacture, in the selection and care of your herds, 
obtain only the most approved. See to it that neither expense in 
feeding and labor in keeping are wasted on unproductive, worthless 
jEmimals. Apply those simple and certain tests to the milk of your 
cows which will soon demonstrate to you what are productive and 
remunemtive and what are unprofitable and worse than worthless 
Betain in yoiu* herds only those that will yield fully up to the stand- 
ard average both in quantity and quality. 

By judicious care and skillful management in these regards you 
may defy the competition of your great rival. Your gamers may 
be filled to overflowing with the products of your fields. The high 
pre-emimence which you have hitherto enjoyed for the excellence of 
your dairy products, may yet be made to reach the more perfect 
standard ; while the rich pastures of your mountain slopes may be 
clothed with sweeter verdure to delight and &tten your increased 
flocks and herds. Wealth, suflGLcient to satisfy your desire, may 
steadily flow into your coflfers, and peace, and plenty, and prosperity 
everywhere prevail throughout tlie commonwealth. 
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HOME INFLUENCE AND HOME TRAINING- 



By Mrs. SHELDON BORIGHT, Richford. 



This age in which we live is one of novelty ; new plans, new dis- 
coveries, new truths, new opinions, whether true or false. ^Many of 
them, doubtless, emanating from great minds, are improvements ; 
while others are stepping backward from the practices and habits of 
our fathers and mothers. 

In the arts and sciences, and all intellectual pursuits, rapid strides 
are being taken in advance. But in the moral and physical training 
of our youth are we not retrograding from an earlier standpoint of 
perfection ? 

The home is, and always has been, the school where the young are 
drilled and educated (if they are educated at all) for the dutieis of 
after life. Home influence is the powerful lever which moves the 
universe. Every reasoning mind must and does see this. Then 
how important that our homes be well-regulated, Ohiistian homes. 
What a blessing it proves to those who have enjoyed homes of love 
and peace ; homes where divine blessing is daily invoked, and every 
act of life is ibshioned after the will of God. 

Such a home is the seminary where the faculties are called into 
active exercise ; the best feelings of the heart kept in full and health- 
ful play, giving the purposes and principles a right direction,strength- 
ened for the great battle of life. Would that parents of a household 
could be made to feel and comprehend the awful responsibility of 
that announcement, " To us a child is given," a being dependent for 
life's pilgrimage and eternal destination upon their good or evil 
training. 

Awful reflection I but seldom realized. And when forced on the 
mind soon dismissed with the thoughtless comment, " Well, FU do 
the best I can." • Oh, careless parent, do you, as a rule, keep that 
promise? No, judging from the present misrule in families, love 
and order are no longer the household duties, but discord and 
re 3ellion often drive peace and happiness from the hearthstone. 

One whom I believe to be now among the angels once said to me, 
"Sister, all my success so far in my career is wholly attributable to 
my early home life. I have had fierce conflicts with sin ; but soiqe- 



Digitizi 



ed by Google 



190 VERMONT AGRICULTURAL REPORT. 

times when temptation had almost gained the mastery the memoiy 
of my father's prayers or mother's sad, reproving eye has enabled 
right to gain the victoiy." 

The existing evil throughout our country of youthful insubordina- 
tion against all healthful authority is universally felt by parents, 
guardians and teachers. Very many of our youth seem to have an 
antagonistical feeling aroused the instant any restraint is brought to 
bear upon them. 

The great want of deference to elders is remarked on by intelli- 
gent foreigners visiting our shores, and frequently unjustly attribu- 
ted to our republican institutions. It is alleged by these superficial 
observers that the children drink in with their first nourishment the 
very spirit of rebellion. 

That domestic disobedience does exist to a fearful extent, in the 
homes of wealth as well as the abode of want, cannot be denied. The 
plague-spot is in our midst and, tmless checked in its progress, will 
over-spread our loved land and infect our whole moral atmosphere. 
We trust the future will remove this reproach, for it need not neces- 
sarily be so. 

Give a child the habit of sacredly regarding the truth ; of carefully 
respecting the property of others ; of scrupulously abstaining from 
all acts which can involve him, or others, in distress, and the child 
will just as likely think of rushing into an element in» which he can- 
not breathe as lying, cheating or stealing. Add to these that all- 
important habit of prayerful Bible reading and a profound reverence 
for all God's laws. 

Let the parents' lives be above reproach, and although they cannot 
always choose the niche in society for their child, they must, as far as 
possible, fit them for all by strengthening their moral nature. With 
the strong steady light of conscience ever shining on his path, habit 
will smooth and level all the difficulties which may arise. 

When a child has been thus fortified by judicious Christian parents 
they may trustingly confide him to the world's great warfare, know- 
ing that the cloud will shield him by day, the pillar of light guide 
him by night ; and when worn and weary, as he often will be in Ms 
pilgrimage, he will turn to that home as a haven of rest where, if 
hallowed by duty and affection, it will prove as "Bethesda," in which 
the angel of affection has dipped his wings ; there he bathes and is 
healed. Although bruised in spirit by the cares and perplexities of 
life, he is refreshed and thus renewed, and in after occurrences in 
life he will ask but one question. Which is the more worthy and hon- 
orable part? 
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This training members of society is a fearful responsibility ; and 
the parent who conscientiously fulfills these home duties has many 
cares. But having once assumed the task, there is no shrinking from 
the post ; for it is necessary in the morning to pi'epare the soil and 
sow the seed, and in the evening to do likewise ; as they know not 
which may prosper, this, or that, or whether they shall alike be good. 
In this the co-operation of both parents is required. This is the 
only way right home influence can be obtained. Father and mother 
must work in unison, with perfect confidence existing between them, 
perfect harmony in every thought and enterprise. 

If this is not done, one may be faithful to the trust and by strict 
care and watchfulness have ready the soil and sow good seeds, but 
if not aided, or tares be scattered by the other, then will they alike 
flourish together, and the tares be likely to choke the wheat. It is a 
deplorable fact that too often are the duties of training our children 
divided up between father and mother, each one working independ- 
ently of the other, unheeding the command, " Bear ye one another's 
bui'dens." And allow me to say in this division of home labor, home 
culture, and home training the mother's share is disproportionately 
large. 

Perhaps this is the reason why, in so many instances, her influ- 
ence over the child so far overbalances the father's. It is as noto- 
rious as it is unfortunate that the mother's is almost the only influ- 
ence to which even boys are subjected. The father loves his boy ; 
is proud of all that he sees in him that is good or noble ; he glories 
in the thought that he has some one to inherit his name and wealth, 
and exerts every energy of mind and body that he may lay up for 
him treasures on the earth ; but when he sees him sti-aying from 
the path of rectitude and virtue treats him to an overdose of censure 
and rebuke, judging hastily and executing judgment harshly, casting, 
perhaps, a frowning reproach on the patient, over-taxed and grieving 
mother because she has allowed these errors in his character to 
exist. 

Oh, if fathers would only learn to be just what they would have 
their sons be ; accompanying precept by example ; not substitute 
words for deeds, shadows for substances, like the unwise father I 
once heard in strong language censuring his son for smoking, while 
at the same time he was holding a dirty pipe in his own mouth, and 
cursing him for occasionally indulging his natitral appetite for strong 
drink, while fresh in that boy's memory was the picture of his feither 
staggering home to abuse innocent wife and children in his dninken 
fury. Have a care, fathers ! See that your own lives are pure be- 
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fore God and your fellow men, that you may lead your child in vir- 
tue's ways instead of pointing out the direction and trying to send 
him in paths your feet are not accustomed ^o tread. 

It is conceded by profound reasoners that the most powerful of 
all moral influences is the maternal. A preacher of the gospel said 
to me recently, " Next to my God do I reverence my mother. My 
Mher was a just man, and required implicit, bhnd obedience. *But 
my mother — God bless her memory — led me in paths of tritth and 
right because they were right All that I am that is true and manly 
I owe, under God, to my mother." 

Such is the influence from the mysterious workings of a mother's 
heart On the maternal character depends the mind, the prejudices, 
the virtues of nations. 

What is a child in relation to its mother? An immortal being 
whose soul it is her business to train for immortality. And that 
mother who neglects this, or leaves the task (it should be a pastime) 
for others to perform, may see her child lost i^ the wanderings of 
-error ; or, what is more deplorable, in utter indifference to virtue. 
Who better than a mother can teach that it is better to prefer honor 
to riches ; to love our neighbor ; to exalt the mind to the only source 
of goodness t 

A common tutor requires us to commit to memory, but a mother 
engraves on our hearts. Oh, mothers, take care ! This is our life- 
w^ork. Let us see to it that it is well done, and when the responsi- 
bility looms up before us like towering mountains we will lay all at 
the feet of Him who has said, He will never leave or forsake us. 

NapoFeon was once asked, ** What is wanting in order that the 

. youth of France be well educated f The answer was, ''Mothers. 

Here," said the emperor, "is a system of education in one word." 

Let us train up mothers who shall koow how to educate their 

children. 

Mothers are apt to forget that not to advance is to retrograde, and 
most give up, in early married life, all continuance of intellectual 
cultivation. They forget that though mothers of infants now, they 
will be mothers of men and women by-and-by. How important, then, 
that their intellectual growth should keep pace with the growth of 
those intrusted to their care. 

A young mother was once asked by an injudicious friend, " Are 
you not soiTy that you spent so much time and money and hard 
labor in gaining an education 1 Marrying so young, you will have 
no opportunity of using it profitably." What a question! That 
mother in after years, in the training of sons and daughters, found 



Digitizi 



ed by Google 



HOME INFLUENCE AND TRAINING. 193 

never-ending opportunities of profitably spending the riches of her 
hard-earned education. 

Let women leave the vexed question of " Woman's rights" and 
turn to their firesides and drive from our midst those worse thrall- 
doms, vice, intemperance, excesses in living, and youthful rebellion, 
whose chains are being riveted on us ; look to the interest of the 
xising generation by regulating their own households. She who 
jnakes her husband and children happy and prosperous shall receive 
her reward. Her children shall arise up and call her blessed ; her 
husband, also, and he praiseth her. Let us be awake to our duties 
and guard well the domestic hearth, not forgetting " The child is the 
father of the man." 

With all our boasted prosperity, with all the inexhaustible resources 
we claim for our immense and extending country, does the human 
soul grow and prosper here ? The glory of a countiy does not con- 
sist in the numbers, but the character, of its population. Of all the 
i&ne arts the art of forming noble specimens of humanity is the 
greatest. 

Train up a child in the way he should go, and when he is old he 
will not depart from it. A difficulty arises to find schools in which 
the moral and religious training of our boys is not left at an awful 
distance behind the intellectual. The origin of this error is involved in 
obscurity. The regulation of temper, the repression of selfishness, 
the examination of motives, how seldom do they form any part of the 
school- training of boys. We may see it illustrated in the curious 
but popular theory which allows a man, by his unregulated temper, 
to be the torment at times of all who are thrown in his way and yet 
retain the name of being "a thoroughly good-liearted fellow." How 
far the good heart brings forth good fruit may be read in the anxious 
look of the timid wife and the unchildlike manners of frightened 
children (when father is out of humor.) 

A woman with such a temper is deservedly called a vixen. But a 
man is a good-hearted fellow (only a little hasty, sometimes, when 
things don*t go right). 

Oh, why are parents in such haste to transfer to others the delight- 
ful task providence has assigned them by so early sending their 
children to public schools ? Do they hope to less^i their weight of 
responsibility ! Vain hope ! They, as the guardian angels of their 
children, are charged with a glorious mission. To them is committed 
the planting that heavenly germ to which God must indeed give the 
13 
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increase, but for the early culture they are answerable. Moral con- 
tagion is more dangerous than physical. The one only destroys the 
body while the other ruins the soul. 

Thus for only the moral and intellectual training of our youth haa 
been mentioned ; but there is another evil of great proportion, the 
consequences of which will be fearful on the next generation — ^the 
training our youth to habits of idleness. How painful and disgust 
ing in these modem days to see the young ladies of the fomily loung- 
ing in full fashionable costume, reading senseless novels, or absorbed 
in other frivolous pursuits, tmfitting themselves for all the duties of 
life. While the mother is the household drudge, wearing out the 
remnant of her days in endeavoring to preserve tiie daughters' hands 
spotless, those daughters, instead of assisting in household duties 
(now deemed so vulgar by the aspiring young ladies of fashion) and 
lightening the labors of her who gave them life, they are absorbed 
in the most frivolous pursuits. 

The destiny of our daughters is not a trifling destiny ; their mis- 
sion is not a trifling mission ; the influence they possess and exer- 
cise is not a trifling influence. Ought they then to be trained triflers t 
Ought their education and pursuits embrace only a round of elegttnt 
trifles ? In no country where Christianity has placed woman in her 
proper position, are domestic avocations considered unladylike but 
in our own. Why is it so many of our young ladies as soon as they 
take the t'esponsibility of wives and housekeepers, become disheart- 
ened, gloomy, fretful, losing the freshness, bloom and vigor of youth 
as if by magic ? 'Tis because from early habit they are so unfitted 
for life's cares. They break down beneath the burden and become 
prematurely old. Nor are our young men any better fitted for the 
mysterious future. Fathers are as deficient as mothers, and mttny 
times more careless, allowing their sons to grow up without any 
fixed occupation or trade. Knowing that idleness is the parent of 
evil, and an idle person a positive nuisance to themselves and others, 
we should shun them as lepers. No demand of business exoner- 
ates a man from at least evincing that interest in his son which shall 
fit for, and establish him in some useful occupation. The dwellers 
in cities and even in villages, are to some extent excusable if this is 
neglected. For if their sons are not by nature adapted to pursuits 
within their reach, they often lack thejneans of supplying employ- 
ment adapted to the tastes and wishes of their sons. 

But the farmer has a source of industry and pleasure united. 
Who is not made better by active exercise in the refreshing fields and 
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pure atmosphere of the farm 1 The muscles are strengthened, the 
mind and heart expanded, by communings with nature ; while the 
sunburnt cheek, the healthy, sparkling eye and brown hands speak 
of honest, ennobling labor. Parents may think it of small import- 
ance, the biasing a young boy's mind in fevor of any particukj- oc- 
cupation ; but it is all-importani Without any fixed ideas of use- 
fulness, he will grow up in idleness, while otherwise he would make 
a useful member of society. Great results are often the fruits of 
seeds planted in the little mind. 

** A pebble in the streamlet cast, 

Has tamed the oonrse of many a river ; 
A dew^rop on the baby plant, 

Has warped the giant oak forever.'* 
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FIELD EXPERIMENTS WITH FERTILIZERS, 

UNDER THE SUPERINTENDENCE OF THE UNIVERSITY 
OF VERMONT AND STATE AGRICULTURAL COLLEGE. 



By Prof. W. O. ATWATER, Middletown, Conn. 



In the following articles. Prof. W. O. Atwater aims to draw from the field 
experiments superintended by the university, some lessons on the value and 
use of commercial fertilizers in Vermont. It is hoped that many farmers 
ivill find herein answers to questions which they are asking. Questions on 
which further information is desired may be addressed to me, and answer will 
be made either in fixture articles or by private communication. 

M. H. BuCKHAM, President. 

Buriington, April, 1880. 

NO. I. 
INTBODXJCTORY. 

Daring the past two years the state agricultural college, in co-op- 
eration with a large number of prominent &mners in the state, has 
been endeavoring to get some definite information as to the best 
means of restoring the fertility of our worn-out lands. 

The chief reliance of the burner for bringing up his land and 
maintaining and increasing its iertility must be proper tillage and 
economical husbanding and use of the manures of the farm. But 
most farms do not and many, for some time to come, at least, can- 
not supply enough of these. In consequence, our farmers are using 
every year hun^eds of thousands of dollars' worth of artificial fer- 
tilizers, phosphates, bone, guano, potash salts and the like, and with 
varying, though, on the whole, fevorable results. It is certain that 
these, rightly employed, are very profitable and often indispensable 
aids to successful forming. 

HOW CAN VEBMONT FABMEBS USE OOMHEBOIAL FEBTILIZEBS PBOFITABLT ? 

To get some light upon this question, and at the same time to 
learn more of how some of our crops may best be grown, the college 
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has instituted experiments with fertilizers in all parts of the state, 
furnishing materials and directions to intelligent and public-spirited 
gentlemen who have been making the trials upon their farms. It is 
proposed to give herewith some of the main results and ways in 
which Vermont farmers may use them this coming season. Before 
describing the experiments, however, let us briefly recapitulate some 
of the 

FUNDAMENTAL PBINOIPLES OF PLANT GROWTH AND FERTILIZATION. 

1. Plants, like animals, require food for life and growth. A pai-t 
of the food of plants is supplied from the atmosphere, the remain- 
der is derived from the soil. No ordinary cultivated plant can thrive 
without a sufficient supply of each of a number of substances 
needed for its food. With an abundance of all these, in forms in 
which the plant can use them, and with other circumstances favora- 
able, the crop will flourish. But if the available supply of any one 
of them he too small, a light yield is inevitable. For instance, pot- 
ash is an essential ingredient of the food of plants. If all the other 
conditions for a good growth of com, potatoes, or other plants are 
fulfilled in the soil, except that potash is deficient, the crop will in- 
evitably fail But if the potash be supplied, the yield will be abund- 
ant. 

2. The most important soil-inofredients of plant food, the ones 
that the atmosphere can not supply and the soil must, so that 
the plant can absorb them through its roots, are potash, limey 
magnesia^ iron, phosphoric acid, sulphuric acid, chlorine, and 
some compound of nitrogen. Plants also take siHca, soda and 
some other materials from the soil, but these are needed only in mi 
nute quantities or not at all. 

3. In removing crops from the soil we take away plant food. This 
is the chief cause of soil exhaustion. Lack of fertility is common- 
ly due, in large part or entirely, to lack of plant food. 

4 Soils vary greatly in their capabilities of supp lying food to 
cropa Different ingredients are deficient in different soils. The 
chief lack of one may be potash, of another phosphoric acid, of 
another several ingredients, and so on. 

5. Soils fail to furnish enough food to crops, not so much because 
they have not abundant stores as because the materials are not in 
available forms. A soil may have thousands of pounds of p'vosphor- 
ic acid within reach of the plant, but locked up in fragments of 
rock so that the roots can not absorb it and thus the crop will fail 
for lack of phosphoric ficid. 
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6. The infertility of many soils is due more to their mechanical 
condition, their texture, and relations to heat and moisture, than to 
lack of plant food. Such soils want amendment first and manures 
afterward. Some soils will give good returns for manuring ; others, 
without irrigation, or amendment by draining, tillage, use of lime, 
marl, or muck, or otherwise, will not. ' 

FEBTILIZEBS AND PLANT FOOD. 

7. . The chief use of fertilizers is to supply plant food which 
crops need and soils fail to furnish. 

8. But the indirect action of fertilizers in improving the me- 
chanical condition of the soil and rendering its stores of plant food 
available is very often important Hence cheap materials like lime 
and plaster are frequently more profitable than manure or artificial 
fertilizers. 

9. Plants V6iry greatly with respect to their demands for food, 
their capabilities of gatherings the ingredients from soil and air, and 
the effects of different fertilizers upon their growth. Hence the 
proper fertihzer in a given case depends upon the crop as well as 
upon the soil. ' 

10. The only ingredient of plant food which we need to consid- 
er in commercial fertilizers are potash^ lime, magnesia, phosphoric 
acid, sulphuric acid and nitrogen. Of this list, ma^esia is gen- 
erally abundant in even " worn-out " soils. Sulphuric acid and lime 
are more often deficient, and hence one reason of the good effect so 
often observed from the application of lime and plaster. The re- 
maining substances, the phosphoric add, nitrogen and potash, are 
the most important ingredients of our common commercial fertiliz- 
ers, because of both their scarcity in the soil and their high cost. 

11. The chief use of commercial fertilizers, guano, phosphates, 
bone, potash salts and special fertilizers prepared by formulae for 
dift'ferent crops, is to supply nitrogen, phosphoric acid and potash. 

12. These materials are expensive, but the right ones in the right 
places are nevertheless very profitable. Some of the materials used 
in the experiments we have to report have in some cases given a net 
profit of nearly $100 per acre. But the same fertilizers in other 
trials have brought Httle or no return. 

13. It is not good economy to pay high prices for materials which 
our soils themselves may furnish, but it is good economy to supply 
the la(^ng ones in the cheapest way. Farmers cannot afford to use 
commercial fertilizers at random. No more can they afford to have 
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their crops fail when a small outlay for the proper fertilizer would 
bring a bountiful harvest. And it is time that they understood 
these facts, the reasons and how to make use of them. 

14. The only way to find out what our soils want is to study 
them by careful observation and experiments. Success in farming, 
as in other business, requires the use of brains. 

We are fortunate in having men in Vermont who are ablfe and 
-willing to study these {wroblems rationally and with a good measure 
of success. The succeeding articles will give some of the results. 

NO. n. 

EXPERIMENTS WITH CORN. 

The table herewith gives results of some of the experiments re- 
ferred to in the previous article. As. there explained, the object of 
the experiments has been to get more definite information as to 
what commercial fertilizers Vermont farmers can profitably use. 

The principle upon which the are based is briefly this : The chief 
office of fertilizers is to supply the plant food that our crops need 
and soils fail to furnish. It is not gopd economy to pay high prices 
for materials which the soil may yield in abundance ; but it is good 
economy to supply the lacking ones in the cheapest way. The most 
important ingredients of our common commercial fertilizers are 
phosphoric acid, nitrogen and potash, because of both their scarcity 
in the soil and their high cost. 

VALUABLE INORBDIEJ^TS OP COMMERCIAL FERTILIZERS. 

Certain kinds of fertilizers sold in the markets furnish nitrogen 
-and little or nothing else of much value for plant food. Such are 
dried blood, meat scraps, sulphate of ammonia and nitrate of soda. 
Others, as phosphates and superphosphates, owe their effectiveness 
mainly to their phosphoric acid. Still others contain both nitrogen 
and phosphoric acid. Such are Peruvian guano, fish guano, bone, 
and ** ammoniated " superphosphates. Peruvian guano and fish 
supply considerable of both nitrogen and phosphoric acid, while bone 
and **ammoniated" superphosphates contain a large proportion of 
phosphoric acid and but little nitrogen. Potash is supplied in the 
^German potash salts, the " muriate of potash," " sulphate of potash,'* 
and kainit. The " complete fertilizers " or " special fertilizers " pre- 
pared according to formulae for special crops, as corn, potatoes, 
turnips, etc., contain all the above ingredients. Farm manures, 
stable manure, hen manure, etc., supply all the soil-ingredients of 
plant food. Wood ashes contain all but nitrogen. 
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^ 

There are many cases in which crops fail because the soil does not 
supply enough phosphoric acid and where an application of super- 
phosphate or bone dust brings a bountiful harvest. There are like- 
wise many in which potash is especially deficient and potash salt or 
tmleached ashes will supply * the need. In some cases nitrogen ia 
nitrate of soda or other form has the desired eflfeci In others ni- 
trogen and phosphoric acid are needed and Peruvian guano or fish 
may be used with great profit. In still others a mixture of super- 
phosphate or bone dust and potash salts, supplying phosphoric acid 
and potash, is the most economical material. Again on some soils 
and for some crops nothing short of a " complete " fertilizer will suf- 
fice. And fimJly, while most soils respond to the application of 
manures there are many on which all fertilizers fail. 

PLAN OP -THE EXPEBIMENTS. 

Nitrogen, phosphoric acid and potash are the materials which our 
soils most frequently fail to supply in abundance to our crops. But 
they are expensive. We cannot afford to use them where they are 
not wanted, nor can we afford to let our crops fail when an applica- 
tion of one or more would bring a good harvest. We must then 
try to find the needs of ptir soils and crops and the materials that 
will most profitably supply them. 

The experiments were arranged to furnish nitrogen, phosphoric 
acid and potash, one by one, two by two, and all three together* 
Nitrogen was supplied in nitrate of soda ; phosphoric acid (with 
sulphuric acid and lime) in a high grade superphosphate, dissolved 
bone black ; and potash in muriate of potash. Plaster (containing 
sulphuric acid and lime as sulphate of lime) and farm manures were 
also employed. The materials were used on parallel plots of I-IO or 
1-20 acre,in proportions which gave amounts per acre as in the table. 
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TABLE NO. 1. 

SAMPLES OF EXPERIMENTS WITH CORN. 

Total and average prod-ice of shelled com per acre lolth differ- 
ent fertilizing materials. 



No. 

1. 

3. 

8. 

4. 
6. 
6. 
7. 
8. 
9. 



BxperimerUer. Year. 
B. Landon, South Hero 78. 

•* " »79. 

B. F. Smith, Tunbridge. »78. 

J. K. Toby, Calais '78. 

Ora Paul, Woodstock '78. 

Z. E. Jameson , Irasburgh 78. 

8. H. Rising, Rupert '78. 

J. A. ('hedel, Pomfret '79. 

J. D. Winslow, inttsford '79 



Sou. 



Weather. 



Previous Cropping. 

. Clay loam , compact . . Oats Unfavorable . . 

.Clay, calcareous Old meadow.. Cold, dry 

. .Loam, compact Com Favorable ... 

. Loam Potatoes Favorable . . . 

. Light loam Old meadow. . Favorable . . . 

. San<ly loam Old meadow. . Favorable . . . 

Sandy loam Old meadow . . Favorable ... 

Sandy loam Old meadow.. Unfavorable . 

Sandy loam Old meadow . . Favorable . 



Numb 


er of Plots 





A 


b 







£ 


F 


ti 


H 

i 
i 


fM 




u 1 " 


* 1 - 




Kinds and Amounts of 
Fertilizing Materials 


2 


h 


Is 


III 


ne Black, 
Muriate of 
,200 lbs. 
r Soda, 160" 
lone Black. 
Muriate of 
.200 lbs. 


1 


Applied per Acre. 


1 


1 


35 






III 


W 


Nitrate 
lbs. Dis. 1 
800 lbs. 
Potash 


a 

1 


1 


Taluable Ingre<Uents ap- 
plied per Acre. 




3 

1 


1 


z 
1 

1 


i 






Nitrogen, 24 

lbs. Phos.Acid, 

48 lbs. Potash. 

100 lbs. 


P 

"1 




Costp 


ler Acre*. •...••.. . 


$7.50 


$5.25 


ft4.50*i't M>t 


$10.13 


$9.75 


$15.38 


$0.80 


var'ble* 






^* 




Yield per Acre 


bu. bu. 


bu. 


bu. 


bu. 


bu. 


bu. 


bu. 


bu. 


bu. 


Experiment No. 1 


7.0 n.'i 


10.3 


9.2 


16.5 


15.0 


18.6 


13.5 


14.4 


48.^ 




No. 2 


19.7; 24.2 


22.H 


ll.O 


81. S 


14.0 


27.2 


33.4 


26.8 


18.0 




No. 3 


27.5 85.0 


35 


32.5 


35.0 


82.5 


35.0 


:«.5 


27.0 


40.0- 




•• No. 4 


48.7 58.3 


62.6 


70.2 


68.5 


49.9 


59.2 


70.8 


42.6 


45.2 




No.5 


64.9, 63.5 


64.7 


64.3 


65.9 


69.1 


69.3 


80.6 


65.7 


76.7 




No. 6 


5.0 11.0 


8.5 


19.5 


17.0 


28.0 


26.0 


81.0 


15.0 


23.5 




• No. 7 


27.5 51.fi 


40.0 


49.1 


47.1 


47.4 


53.7 


40.0 


52.6 






• No.8 


25.4 22.0 


28.fl 


37.1 


82.3 


47.1 


33.4 


67.5 


88.0 


66.5. 


No. 9 


40.9, 59.6 


42.2 


41.1 


57. U 


60.0 


37.0 

7ir8 


60.0 


37.6 


61.4 


Average of 63 Bxper'tsf. 


24.3 30.4 


35-2 


;18.3 


38.8 


36.8 


29.0I 


U.6 



*At market prices, plus $5.00 per ton for freight 
flncluding a number of similar experiments in other states. 

EXPLANATION OF TABLE. 

Thus plot A in each experiment had nitrate of soda at the rate of 
200 pounds with 32 pounds of nitrogen per acre. Plot B had super, 
phosphate at the rate of 300 pounds with 48 pounds of phosphoric 
acid. Plot C 200 pounds of muriated potash. Plot D 160 pounds of 
nitrate soda and 300 pounds of superphosphate ; and so on, plot Gt 
having a "complete chemical fertilizer" which furnished all the ingre- 
dients ordinarily deficient in our soils ; and the plot F M farm ma- 
nures of such sorts and amounts as the experimenters chose to use. 
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Most of the trials were upon worn-out grass land. The weather 
was generally favorable, but in some cases so wet or so dry, so warm 
or so cold, as to materially injure the crop. With these explanations 
the table will be clear and we need only note a few of the principal 

RESULTS OF THE EXPERIMENTS. 

In Mr. Landon's experiments, Nos. 1 and 2, none of the fertilizers 
liad any very marked effect. The reason seems to have been bad 
weather, cold and drouth, though the soil, a compact clay loam, was 
liardly the most favorable for com. Mr. Smith, No. 3, had scarcely 
more encouraging. success. He reports favorable weather, and it 
looks as though the soil was at fault. 

In Mr. Toby's experiment. No 4, on the other hand, the ingredients 
separately are all efficacious, and together, in G, they bring 70 bush* 
els per acre, while the farm manure brings no increase at all. Doubt- 
less that will show its effect hereafter. Mr. J^mason, No. 6, gets 
no crop of any amDiint without pDta«h. With it there is, in every 
<5ase, a moderate increase. Mr. Rising, No. 7, has good results with 
all the material. Taking cc)st into account, plaster is by far the most 
profitable of all Mr. Chedel, No. 8, finds potash useful in every case, 
but gets the best results with the complete fertilizer. G, Mr. Wins- 
low, No 9, like Mr. Chedel, gets good yield with all, but finds the 
mixture of superphosphate and potash salt the most profitable. 

On the whole the results vary widely with the soils. But these 
£gures alone are not siti8fa3tory withoat farther considerations 
-which will appear hereafter. ^ Meanwhile it may be noted that : 

1. The most profitable material in each case is the one that best 
fits its special needs. 

2. The largest average results were obtained with the "com- 
plete " chemical fertilizer G, which excelled even the farm manures. 

3. The most profitable fertilizer on the average was the mixture 
of superphosphate and potash salt. As we shall see later, these two 
materials rightly applied hate proved extremely profitable for com. 
According to the very emphatic testimony of these experiments, 
.Yermont fanners will find it very mn<^ to their advantage to raise 
com by the aid of sup^rj^osphate or bone dust and muriate of pot^ 
Ash. 
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TABLE NO. 2. 

SA\[PLB8 OF EXPERIMENTS WITH POTATOES, TURNIPS AND OTHER CROPS. 

Total and average produce and increase per acre with different 

fertilizers. 



Year. Soil. Previous Cropping, WeafJier. 
79. . Dark loam, loose . . . Oats Favorable . 



No, Experimenter. 

1. E. M. Snow, Lunenburgh.. 

2. C H. Cole, Lunenburgh *7». . Park loam". Oats . 

3. J. K.Toby, Calais - '78. Loam, loose Potatoes. 

4. Dr. H. A. Cutting, Lunenbargh.'78. .Light loam Old mcado'w. . Unfavorable. 

5. S. H. Fising, Rupert '711. . Gravelly Com Unfavorable. . 

" J.K.Toby, Calais *78.. Same field as No. 3. 



.Favorable... 
Favorable . 



7. Henry Lane, Comw 

8. Dr. H. A. Cutting, L 


all.... 


* 


78.. Clay loam 




Onions 






unenburgh.'78. . Same plots as No.4,78. . ... 




Favorable.... 


Number of Plots 





A 


B • ("' 


D ' K 


F 


G 


H 
















Kinds and Amounts of 


2 


CO (s 


9 . 

•si 


Xi 
t 

L 






1"! 


1 


i 


Fertilizing Materials 


'S^s 


3-- 


i5an 


, 


a 


Applied per Acre. 


o 




> * 

II 


li 
^ 


2 




Nitrate o 
lbs. Dis.l 
300 lbs. 
Potash 


5 

OD 

Pui 


£. 




^ 


28 


go 


a -3 


si. 


i4 


all 


'6 


1 , 


Valuable Ingredients ap- 
plied per Acre. 




¥ 


i 


■1 

4 


IF 

IS* 


■^ 00 


Hi 


itrogen, 
. Phos.A 
bs. Pot; 

100 lbs. 


•§3 


III 






w 


Xi 


o 


2§ 


^Xi 


•«2 


25 ce" 


o 


o 








Pui 


Ph 


^ 




Pu,^ 


a'^ 


< 


U 


Cost ner Acre*. 




-7.50 


$5.25 


$4.50 


$10.88 
bu. 


$10.13 


$9.75 


15.:^ $0.80 

1 


var'ble. 






Total Yield per Acre . . . 


bu. 


bu. 


bu. 


bu. 


bu. 


bu. 


bu. 


bu. 


bu. 


fExpt. No. 1. 


37 


45 


136 


49 


117 


44 


145 


172 


41 




Expt. No.2. 


150 


180 


175 


215 


220 


260 


360 


370 


150 


470 


Potatoes, < Expt. No. 3. 


134 


127 


127 


136 


154 


122 


115 


138 


132 


129 


Expt. No. 4. 


80 


40 


80 


20 


100 


60 


100 


140 


60 


80 


Expt. No. 5. 


80 


105 


110 


175 


94 


125 


80 


145 


90 


120 


Turnips, Expt. No. 6... 


516 


565 


615 


583 


593 


661 


656 


785 


673 


580 


Sugar Beets. Expt No. 7. 


795.3 


1013.3 


1174.0 


857.3 


lii6.(] 


988.3 


1090.6 


1118.6 


9«0.6 




Oats, Expt. No. 8 


15.6 


15.3 


45.6 


10.0 


58.7 


54.4 


28.1 


40.0 


27.8 


26.9 


Average Produce. 






















Com» 37 Exptft 

Oats, 2 Expts 

Potatoes, 14 Exptsf 


2L8 


30.1 


34.0 


38.7 


40.0 


23.4 


41,5 


47.9 


24.8 


43. ?► 


19.4 


23.6 


38.6 


17.8 


51.8 


42.2 


30.0 


418 


25.2 


26.9 


16.0 


85.7 


97.8 


109.0 


114.9 


92.0 


134.fi 


156.6 


87.3 


131.9 


Turnips, 8 Expts 


246.0 


283.0 


801.0 


274.0 


391.0 


288.0 


401.0 


601.0 


312.0 


374.0 


' AvexHge Increase. 






















Com. 87 ExDts 




8.8 


12.7 


17.4 


18 7 


2.1 


20 2 


26.6 


2 5 


21.8 


Oats, 3 Expts 




4.2 


9.2 


1.6 


32.4 


22.8 


10.6 


22.4 


5.8 


7.5 


Potatoes, 14 Expts 

Turnips, 3 Expts 


• 


10.7 


22.9 


34.0 


39.9 17.01 


69.9 


81.6 


]2.« 


56.9 




38.0 


146.0 


29.0 


146.0 43.0 


156.0 


256. 


67.0 


129.0 


Sugar Beets, 1 Expt...;. 




218.0 


378.7 56.0' 320.7' 193.0' 294.3' 


883.30 


164.8 





*At market prices, plus 
flnoluding all in which 



$5.00 per ton for freight. . 
farm manures were used. 
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NO m. 

EXPERIMENTS WITH POTATOES, ETC. 

The accompanying table gives : 

Ist. Results of several experiments with potatoes, turnips, sugar 
beets and oats. 

2d. A general summary of results of expeiiments, including 
those made under the same general plan in other states.* 

EXPERIMENTS WITH POTATOES. 

In Mr. Snow*s experiment, No. 1, every plot which had superphos- 
phate gave a fair yield, eveiy one without it failed. The chief need 
of that soil seems to have been phosphoric acid. In Mr. Cole's ex- 
periment. No. 2, all the materials are useful. The nitrate of soda 
increases the crop (over that without manure) by 30 bushels, the su- 
perphosphate by 25 bushels and the potash salt 65 bushels. To- 
gether they are more effective than singly. The complete fertilizer 
" G " raises the yield from 150 uomanured, to 370 bushels, while the 
mixture of superphosphate and potash salts brings 360 bushels, a 
net increase of 220 bushels per acre with a fertihzer costing $9.75 
or less. But the largest yield of all was with stable manure, 9 cords 
per acre, 470 bushels. But while the fertilizers do so well on Mr. 
Cole's land, Mr. Toby. No. 3, finds no benefit from any of them. Dr. 
Cutting, No. 4, and Mr. Rising, Nq.. 5. get fair returns, both finding, 
as is generally the case, that the " complete " chemical fertilizer ex- 
cels the farm manures. The experiments of Messrs. Toby, Lane and 
Cutting with turnips, sugar beets and oats need no comment here. 
Among the more important 

GENERAL CONCLUSIONS 

to be derived from the experiments ate the following : The first as 
to soils, though stated in a former article, will bear repetition : 

1. Soils vary widely in their capacities for supplying crops with 
food and consequently in their demands for fertilizers. 

2. Some soils will give profitable returns for manuring, others 
without irrigation, drainage, tillage or other amendment will not 

3. The right materials in the right places bring large profits. Ar- 
tificial fertilizers rightly used must prove most efficient means for 
restoring the worn-out soils of Vermont. But taxmers can not afford 
to use them at random. 

*Under the auspices of the Amet-ic in AgricuUurist, through whose courtesy the figures 
have been furnished. 
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4. The only way to learn what a soil needs is to study it by ob- 
servation and experiment. 

THE EFFECTS OF THE mFFERENT FERTILIZEBS 

as shown by the individual experiments and the general averages in 
the table are worthy of careful study. 

5. It must ba remembered that the trials were not only subject 
to all the vicissitudes of weather and season, but were made on soils 
of all sorts, but mostly very mudi run down. The directions were 
to select wom-out soils. Hence the average results with a given 
crop do not fairly represent what might be expected on soils adapted 
to its growth and in average condition. 

6. The "Complete Chemical Fertilizer," the mixture of. 800 
pounds superphosphate, 160 to 200 pounds potash salt, and 150 
pounds nitrate of soda, '* G," costing $15.38 per acre (including $5 
per acre for freight), brought the largest crops. It must be remem* 
bered, however, that this mixture was proposed to test soils and not 
to bring large yields, and does not show how well chemical fertilizers 
may do. The " complete fertilizers " prepared by reliable dealers for 
special crops are of course more impropriate for them and would 
give better results than this mixture. 

7. "F.".« The mixture of superphosphate and potash salt, costing 
$9.26 per acre, brought a trifle less com and decidedly more pota- 
toes than farm manures. 

8. The mixture of nitrate of soda and superphosphate, " J>,** 
which corresponds closest of all to the ordinary ammoniated super- 
phosphates, flsh manures and guano, though costing more than the 
mixture of superphosphate and potash Bali, brought less increase of 
com, potatoes, turnips, sweet potatoes, and indeed of every crop but 
oats. The number of experiments with oats, however, is too small 
for any general conclusions. It is very probable that they and the 
cereals generally would be more helped by nitrogen, and less by pot- 
ash, than the other crops. The mixture of nitrate of soda and pot- 
ash salt, " E," was the least efficient of all. 

9. As to the efficiency of the materials separately, the nitrate of 
soda by itself was seldom of much use, the sulphate of lime was 
frequently, the muriate of potash very often, and the superphosphate 
generally profitable. Doubtless considerable of the effect of the su- 
perphosphate was due in many cases to its sulphuric acid and lime. 

10. The results with ashes (see full report) are variable, though 
generally they were efficacious. 
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ARTIFICIAL FERTELIZEBS VS. FARM MANURES. 

11. As appears from the figures in the £able the *^ complete 
chemical fertilizer brought a larger and the mixture of superphos- 
phate and potash salt about the same average increase as the farm 
manures, taking these as actually used. The quality of the produce 
was generally as good or even better with the chemicals than with the 
farm manures. Potatoes, especially, were finer in quality and less 
disposed to rot with the artificial fertilizers than with the farm ma- 
nures. To counterbalance the. better produce with the chemicals 
and theif greater convenience in handling and applying, the farm 
manures have tiie advantage of being in general more lasting in 
their effects. 

12. From results for details of which there is not room here, it 
would seem that an excellent and, perhaps, for most fermers, the 

best way to use chemical fertilizers is to supplement a light dressing 
of farm manure. The results from thus using ihe two together 
have been very satisiiactory. 

IB. The proper way is to make the most and best manure possi- 
ble upon the fsxm and piece out with such materials as experience 
and ^Kperimeni show to be profitable. 

METHODS OP APPLYING THE FERTILIZERS. 

As between applying artificial fertilizers broadcast or in the hill or 
drill, the testimony of the experiments is, on the whole, in favor of 
the former. The best results in the majority of cases carjie where 
the fertilizers were sown broadcast. In some of the very best the 
materials were scattered over a strip a couple of feet or so wide along 
the rows. Such concentrated materials when too close to the seed 
are apt tp injure the plant, especially in dry weather. The nitrate 
of soda and muriate of potash often do harm in this way. 

NO. IV. 

The results of the experiments will of course be more valuable 
when taken in connection with the composition and cost of the fer- 
tilizers in the markets and the teachings of science and experience as 
to their use. Since the chief use of commercial fertilizers is to sup- 
ply plant food, the rule should be to select those materials which 
supply, in the best form and at the lowest cost, the plant food which 
the crop needs and the soil fails to furnish The ingredients of 
plant food most lacking in our soils are phosphoric acid, nitrogen 
and potash, and less frequently, sulphmic acid and lime. Of the 
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commercial fertilizers which Vermont farmers will do best to buy to 
supply these substances (aside from plaster, which famishes sul- 
pburic acid and lime and helps the growth of crops in other ways 
also"), the following are among the most important. 

PABTUL FEBTILIZEBS. 

For phosphoric acid (with sulphuric acid and lime), superphos* 
phates, i. e., dissolved bone black and mineral superphosphates. 

For phosphoric acid with a little nitrogen, "nitrogenous" or 
" ammoniated " superphosphates and ground bone. 

For nitrogen and phosphoric acid (both in considerable quantities)^ 
Peruvian guano and fish guano. 

For potash, German potash, salts of the various grades, of which 
the " muriate," with 50 per cent or more of actual potiisfa, is gener* 
ally preferable. 

The following details will be useful to purchasers : 

1. Superphosphates proper, otherwise called " acid phosphates.'^ 
The chief value of these rests in their phosphoric acid. They are 
made by treating bone black (charred bone), Canada apatite, and 
South Carolina, Navassa and other fossil and mineral phosphates^ 
with sulphuric acid, which renders their phosphoric acid soluble and 
hence available to plants. Besides phosphoric acid they contaiti sul- 
phuric acid, lime and other ingredients of less or no value. " Dis- 
solved bone black " and other superphosphates of this class, with 
from 14 to 16 per cent of soluble phosphoric acid, are sold in the 
Boston and New York markets for $30 to $35 per ton, and famish 
soluble phosphoric acid at 10 to 12 cents per pound. 

2. Nitrogenous superphosphates. — ^Most of the so-called super- 
phosphates in the markets, the " ammoniated " and "nitrogenous" 
superphosphates and " guanos," other than " fish guano " and true 
Peruvian guano, aire prepared by mixing superphosphates proper, of 
higher or lower grades, with some material to supply nitrogen, like 
dried blood, meat scraps and fish scraps. These mixtures have the 
advantage over the superphosphates proper, that their nitrogen is 
very valuable and often essential, and the disadvantages that they 
supply less phosphoric acid and that their valuable fertilizing in- 
gredients are more costly than in the unmixed materials. They gen- 
erally contain frdm 8 to 15 per cent of phosphoric acid, of which 
from half to nearly all is available (soluble and " reverted") and IJ 
to 4 per cent of nitrogen. They are retailed at from $40 to $50 per 
ton, which brings soluble phosphoric acid at 11 to 18 cents and ni- 
trogen at 20 to 30 cents per pound. 
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3. Ground bone. — Pure ground bone contains usually from 20 to 
26 per cent of phosphoric acid and from 3J to 3f per cent of nitro- 
gen. It may be bought at from $30 to $35 per ton, the phosphoric 
acid thus costing 5 to 6 cents and the nitrogen 10 to 12 cents per 
pound. As compared with superphosplu^s, bone has the disadvan- 
tage of b3ing very slow in its action unless ground to a very fine 
powder ; and the advantage tliat it furnishes more of the available 
ingredients at lower rates and that it is more lasting. 

4. Peruvian guano. — Of the various grades the " standard 10 per 
«ent ammonia " is one of the best. This contains about 8^ per cent 
of nitrogen (equivalent to 10 per cent ammonia), 14 to 16 per cent 
phosphoric acid and 3 to 4 per cent of potash, and retails in Boston 
aaxd New York at $50 per ton. The nitrogen thus costs about 16 
cents, the phosphoric acid, soluble, 11 cents, and reverted 7^ cents, 
and potash 6 cents per pound. Peruvian guano is a concentrated, 
quidk-aoting fertilizer ; its ingredients are in readily available forms. 
Taking into account quality and price, it is one of the cheapest fer- 
tilizers in the market. 

5. Fish guano and fish scraps are prepared from the refuse " pom- 
aoe," left after extracting the oil from fish. The scrap which is coarse 
is much used along the coasi The dried and ground " fish guano " 
contains usually some 7 to 8 per cent of phosphoric acid and 8 per 
cent of nitrogen, and at $40 to $45 per ton supplies phosphoric acid 
at 7 to 8^ cents, and nitrogen at 18 to 22 cents per pound. Dry 
ground fish is a quick-acting fertilizer and an economical source of 
nitrogen and phosphoric acid. 

6. Nitrogen, sulphate of ammonia, nitrate of soda, dried blood. — 
Nitrate of soda is at present very high. Sulphate of ammonia^ with 
26 per cent of ammonia, equivalent to 20^ per cent of nitrogen, is 
quoted at $85 per ton, which biings nitrogen at about 20 cents per 
pound. It is a very concentrated, quick-acting fertilizer and very 
good for farmers to buy as a source of nitrogen. Some specimens 
contain less than 25 per cent ammonia and should be sold at corres- 
ponding rates. Dried blood varies in nitrogen, usually from 8 to 11 
per cent, and in price from |40 to $45 per ton. An article with 10 
per cent nitrogen (12^ per cent ammonia) at $40 would supply ni- 
trogen at 20 cents per pound. 

7. Potash salts. — Aside from unleached ashes, the best source of 
potash is in the German potash salts, of which there are three prin- 
cipal sorts in our markets — sulphates, muriates and kainit. The 
sulphates are the most expensive and are dificult to obtain pure. 
The muriates, with 80 per cent of chloride of potassium or more, 
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corresponding to 50 per cent or over of actual potash, is sold at 
about $40 per ton, furnishes potash at 4 cents per pound, and is to 
be highly recommended. Some prefer the sulphate for potatoes, on 
the ground that it is said to have a better eflfect on the quality. But 
this is hardly proven as a rule. In the experiments the muriate has 
brought excellent potatoes, and considering the less cost and greater 
reliability of the muriate, it is doubtless preferable for Vermont 
farmers. The kainit is a low gmde material containing a great deal 
of common salt, and only from 9 to 14 per cent of potash. 

"complete" FERTILIZEBS — FOBMULB FOB SPECIAL CB0P8. 

The "special'' fertilizars for corn, potatoes, turnips, grass and 
other crops, supply nitrogen, phosphoric acid and potasu in such 
amounts as each particular miker caooses. Tiiey have the advan- 
tage over superphosphates, bone, potash salts and other incomplete 
fertilizers, that they furnish all the ingredients commonly deficient 
in our soils, and in proportions more or less accurately fitted to the 
wants of the crops ; and the disadvantages, are that they are expen- 
sive and contain materials which nuiy or may not be needed and ef- 
fective. There are many cases in which complete fertilizers are in 
place and many others in which a farmer can better atford to pay 
for unnecessary ingredients than to risk the loss of his crop. But 
Vermont farmers, who are situated at a distance from market and 
must pay well for their fertilizers without getting the highest prices 
for their produce, will do best to learn by experiment and experience 
what materials best serve their needs, and purchase accordingly. 

NO. V. 
WHEN AND WHERE TO USE THESE FEBTILIZEBS. 

As our experiments, general experience and sound science show, 
soils, crops and other conditions differ, and each man must study 
his own. Nevertheless there are some general facts that help in de- 
ciding what feiiilizers are best. 

FEBTILIZEBS FOB COBN. 

In the experiments with com, nitrogen was rarely, the potash salt 
often, and superphosphate generally profitable, where soil and sea- 
son were such a,Bi,o permit good growth with any manure. On the 
average, the most profitable mixture used for com has been 300 
pounds of superphosphate (dissolved bone black or other mineral 
14 
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BuperphosphAte) and 160 pounds of muriate of potash. At $35 per 
ton for superphosphate, and $40 per ton for the muriate, this would 
come to $8.25, to which must be added cost of freight and applying. 
In the average of a number of special experiments (not described in 
the previous articles) this has brought 50 J bushels of shelled com. 
Addition of nitrogen has increased the yield somewhat, but gener- 
ally not enough to pay the cost. A mixture of 150 to 200 pounds 
of muriate of potash and 300 to 400 pounds of fine bone dust has 
also given excellent results with com. 

Unless the unanimous testimony of the experiments is false, Ver- 
mont farmers can add greatly to the fertility of their fields and the 
profits of their farming if instead of buying western com they will 
raise it, with such helps as we shall hereafter take occasion to ex> 
plain in more detail. 

FERTILIZERS FOR POTATOES AND TURNIPS. 

f Potatoes have responded well to all the ingredients, nitrogen, 
phosphoric acid and potash. The complete fertilizers have been the 
most profitable in nearly all the cases where soil and weather were 
not too adverse. The mixture of 300 pounds superphosphate, 200 
pounds muriate of potash, and 150 pounds nitrate of soda, costing 
about $15.50, has brought an average yield of 160 bushels, and in 
iome cases oyer 300 bushels, about double the product without 
manure. Nitrogen could be furnished more cheaply in sulphate of 
ammonia or dried blood, than in the nitrate of soda. Peruvian 
guano would probably be better still to supply nitrogen and phos- 
phoric acid. Fish would serve the same purpose. 

The experiments with turnips have shown the best results with 
the complete fertilizer, though they responded well to the super- 
phosphate in every case. They are as yet too few, however, for re- 
liable inferences. Still they accord with the common impression 
that makes phosphoric acid, in the form of superphosphate and bone 
dust, almost a specific for turnips. 

FERTILIZERS FOR GRAIN AND GRASS CROPS. 

For wheat, oats, rye and barley, general experience favors nitro- 
gen and phosphoric acid, though potash is frequently profitable. 
Pemvian guano, fish bone, superphosphates and sometimes potash, 
salts are apt to be profitable. For grass land, bone, superphos- 
phates and often potash salts are found useful. Clover is especially 
benefited by potash, and gets little good from nitrogen. Some- 
times a nitrogenous fertilizer like sulphate of ammonia is excellent 
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as a top-dressing in spring, to force a backward crop of grass or 
grain. The old pastures and meadows of our dairy farms are very 
commonly d^cient in phosphates. Bone supplies this lack cheap- 
ly. It is slow and lasting in its action and hence pai ticularly. good 
for seeding down to grass. 

QUANTIFIES OF COMMERCIAL FERTILIZERS TO USE. 

The amount that can be profitably used varies, of course, with cir- 
cumstances. From 100 to 250 pounds of a potash salt, 250 to 400 
pounds of superphosphate, 300 to 600 pound of bone dust, 200 to 
300 or 400 pounds of Peruvian guano, 150 to 200 pounds of dried 
blood or nitrate of soda, and 100 to 150 pounds of sulphate of am- 
monia are moderate dressings per acre. Where several aiiicies are 
used together, somewhat less 'of each would naturally be applied 
than where they are employed separately. When used with farm 
manures, still smaller quantities suffice. Two hundred pounds of 
superphosphate, or 100 pounds of muriate of potash, do very well 
to supplement a dressing of stable manure. Indeed, on farms re- 
moved from the larger markets this is usually the best way to em- 
ploy such costly materials. They furnish plant food ready for im- 
mediate use and thus the crop is apt to get a better start, ripen 
' earlier, and be larger than with farm manure alone. A moderate ex- 
cess of the fertilizer above the demands of the crop does it no harm 
unless it is concentrated too closely about the roots. The absorp- 
tive power of most soils suffices to retain most of the phosphoric 
acid and potash until they are used by plants, but nitrogen is ex- 
posed to more or less rapid loss by being leached away by drainage 
water, forming inert compounds in the soil, or escaping into the air. 
If the phosphates and potash salts, therefore, are not taken up by 
the first crop, the soil will usually hold them for succeeding ones,, 
.while more or less of the nitrogen will nin to waste. 

• HOW TO APLLY COMMERCIAL FERTILIZERS. 

The safest way is to apply broadcast, but they may be put in the 
hill or drill, provided they are well diffused through the soil. This 
last point is very important. 

" Farmers are apt to think the manure must be put close to the 
seed or the plant will not get the benefit of it. This is wrong. It 
is not the just germinated plantlet that needs the manure, but the 
plant, from the time it is well started until its growth is done. We 
want, not only to give the crop a good start, but to help it out on 
the home stretch as well. The roots and their branching rootlets 
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run out in all directions in search of food, and the fertilizars ought 
to be where as many of the rootlets as possible can get at them. If 
-we distribute the fertilizers as well as we can, the water in the soil, 
aided by the chemical and physical forces that nature keeps in op- 
eratioD, will do the rest. In illustration of this, .remember how wall 
barn manure acts when applied as a top-dressing long before the 
seed is put in. 

But if we concentrate the fertilizers in one place, fewer roots will 
get them, and these may be injured by coming in contact with them 
or with their concentrated solutions in the soil. The roots will find 
their way to the manure and develop more where it lies, it is true; 
still we should not oblige them to huddle together in one place, but 
should rather encourage them to spread aioitnd, where, with the in- 
creased capacity the fertilizer gives them, they can get the more from 
the soil. Koots join with other natural agents in rendering inert 
stores of plant food available. 

Above all, do not let the fertilizers come too close to the seed. A 
coarse, dilute material like yard manure may do the plants no harm, 
but such concentrated fertilizers as guano, potash salts, dried blood, 
or high grade superphosphates may kill them. 

Some of the best results in the experiments have come where the 
fertilizers were spread broadcast over a spice ei^fhteen inches or two 
feet wide along the row. If they are to be put in the hill or drill 
they ought to he^flrst mixed with three or four times their bulk of 
mellow earth. If the latter is rich in vegetable mould, so much the 
better. Moist sawdust or muck may be used in place of the earth, 
if more convenient. 

ANSt^ERS TO CORRESPONDENTS. 

Mr. D. B. Wheelock, of Barre, has joined with a neighbor in buy- 
ing sulphate of ammonia, superphosphate and muriate of potash. 
They inquire : 

1. " Is any other chemical needed with these ? " Answer, no. 
These furnish nitrogen, phosphoric acid and potash and make a 
*^ complete fertQizer." But unless you have found that your soil 
leants all of these ingredients you may be using some at a loss. 

2. " Shall we apply them separately or mixed ! *' As is most con- 
Tenieni Probably labor will be saved by mixing well upon the barn 
floor before applying. Only if a large amount of the potash salt is 
to be used it would be well to apply it some weeks or months before 
the seed is put in, so that it may get well diflfused through the soil. 



Digitizi 



ed by Google 



FIELD EXPERIMENTS. 213 



3. " How much of each shall we use per acre 1 " As said above, 
100 to 150 pounds of sulphate of ammonia, 200 to 400 pounds of 
superphosphate and 100 to 200 pounds muriate of potash, are fair 
amounts. Use more if the soil is run down than if it is in good 
condition, and less of such material when all are applied together 
than if it were used alone. For grain crops, let nitrogen and phos- 
phoric acid, sulphate of fCmmonia and superphosphate, predominate ; 
for com, use phosphoric acid and potash freely, and little if any 
nitrogen ; for potatoes, all three liberally. 

4. " Would it be well to mix all with plaster, muck or earth I " 
Yes, if convenient, especially if you apply in the hill or drill. Plas- 
ter is well, if cheap and jour experience promises profit. Muck is 
excellent if well weathered and dry. Other wisa usa good mellow 
earth to dilute the fertilizers. 

Mr. Wheelock's plan of clubbing with his neighbor, buying the 
materials and mixing them, is very sensible. They get them prob- 
ably for 20 per cent less than they, would cost mixed in " complete 
fertilizers ; " by purchasing in large amoants they get some discount, 
and if they pay cash, still mDre; and finally, they know what they 
are about, can mix at discretion, and use with profit. 

NO. VI. 
SHALL VERMONT FARMERS RAISE MORE CORN? 

FERTILIZERS FOR CORN. 

It is said that many of even the smaller towns in Vermont expend 
from $12000 to $18000 annually for western com. Whether these 
figures are accurate or not, it is certain that we buy a vast deal of 
com and that it would be much to our advantage if we could raise it 
cheaply at home. With a cheap and effective manure this could bo 
done. But our ^tims do not fuinish manure enough and we have 
to look outside. 

Various artificial fertilizers have bean proposed for corn. Mr- 
Lawes, the famous English experimenter, from results obtained dur- 
ing 30 years of costly exparimenting, recommends as "the best pos- 
sible manure for the cereals," wheat, rye, oats, etc., including com, 
"a mixture of nitrate of soda and superphosphate." M Ville, of 
France, and Prof. Stockbridge of the Massachusetts agricultui-al 
college have proposed formulae of which the ingredients and costs 
per acre are as below, the prices being reckoned at current market 
rates. Ville's formula is fitted to the assumed requirements of the 
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crop from the soil, while Prof. Stockbridge's formula famishes the 
amounts of nitrogen, phosphoric aoid and potash, which he calcu- 
lates to be contained in a crop of 50 bushels, including com and 
stover. 

FERTILIZERS FOR CORN. 
MR. LAWES. 

** Best possible irfaaure," ** Mixture or superphosphate and nitrate of soda." 

VILLE FORMULA. 

Materials per acre. Ingredients. 

Nitrate of potash, 180 lbs. ^ Nitrogen, 64 lbs; 



Acid phosphate of lime, >Phos. acid, 81 lbs., 

540 lbs.) Potash, 79 lbs., 
Sulphate of lime, 360 lbs. 



COST. 
In for- In clieap' 
mala. est form. 


$9 20 
9 45 
7 00 
1 44 


$4 80 
9 45 
3 56 
1 44 



$27 09 $19 25 



STOCKBRIDGE FORMULA. 



In for- In cheap 
Materials per acre. Ingredients. mula. est form' 

Sulph. of ammonia, 320 lbs. ) Nitrogen, 64 lbs., $15 20 $12 80 ' 

Superphosphate, 248 lbs. SPhos. acid, 31 lbs., 4 34 4 34 

Muriate of potash, 154 lbs.) Potash, 77 lbs., 3 46 3 46 

$23 00 $20 60 
Now it is clear that Vermont farmers cannot afford to pay from 
$19 to $27 for fertilizers for an acre of com. The experiments pre- 
viously describ ad show that Mr. Li was' mixture would frequently 
fail for lack of potash, and the large quantities of superphosphate 
and plaster in the Ville would not do for us. In the Stockbridge 
formula the chief expense is for the nitrogen. The " mineral " in- 
gredients, superphosphate and potash salt, are comparatively inex- 
pensive. Will they serve the purpose without the nitrogen ! 

The first things to be learned are the power which the plant has 
to gather its supplies of food from natural sources, and the specific 
effects of different Tertilizing material upon its growth. 

THE FEEDING CAPACITIES OF PLANTS. 

Leguminous crops, like clover, do, somehow or other, gather a 
good supply of nitrogen where cereals, such as wheat, barley, rye 
and oats, would half starve for lack of it, and this in the face of the 
fact that leguminous plants contain a great deal of nitrogen and 
cereals relatively little. A.s a matter of experience it is found that 
while wheat usually demands and responds to nitrogenous manures, 
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clover does well with mineral fertilizers, superphosphates, potash 
Baits, plaster, ashe>3, etc., and is very little helped by nitrogen. And, 
what is still more remarkable, the best evidence we have indicates 
that after a crop of clover with its large amount of nitrogen is taken ' 
away, the soil is little or no poorer in nitrogen than it was before the 
clover grew upon it. Indeed, taking into account the root and stub- 
ble, it is richer. Hence clover is known as a " renovating " crop 
while wheat ranks as an "exhausting" crop. Often the bast way to 
manure the land is to grow clover and turn it under or feed it out 
and return the manure to the land. 

IS CORN AN EXHAUSTING OR A RENOVATING CROP I 

Can com gather its nitrogen from soil^and air, like clover, or does 
it, like wheat, require lai;ge quantities in fertilizers ! Is it especially 
helped by phosphoric acid like turnips, or is potash more important 
to aid its growth ? The main question is the nitrogen supply. If 
farmers who have not enough manure advance from $10 to $15 cash 
in the spring for nitrogen for an acre of com, run all the risks of 
Boil and season, and wait until winter for the return, the future of 
corn-growing is not bright. But if, on the other hand, we may omit 
the nitrogen, apply only the inexpansive mineral fertilizers, reduce 
the yield but little, have the corn gather the nitrogen itself, feed it 
to stock, and thus get rich manure for other crops at low cost, then 
corn-growing with commercial fertihzers may become one of the 
most potent agencies for the amelioration of agriculture in Vermont. 

EXPERIMENTS BY OOL. MEAD OF RANDOLPH. 

• 

Our experiments have something to say about this matter. One 
by OoL J. B. Mead, state superintendent of agricultural affairs, is es- 
pecially instructive. 

The idea was to compare the effects of mineral fertilizers (super- 
phosphate and potash sadt) alone and of the same with nitrogen in 
different amounts and forms. Phosphoric acid was applied in super- 
phosphate at the rate of 300 pounds per acre, potash in muriate of 
potash, 150 pounds per acre, and nitrogen in nitrate of soda, sul- 
phate of ammonia, dried blood and Peruvian guano, in varying 
amounts. Phosphoric acid and potash were thus furnished in about 
the amounts contained in a com crop of 50 to 60 bushels, and nitro- 
gen in one-third, two-thirds and the full amount in the same crop. 
There were, in all, sixteen kinds and mixtuies of artificial fertilizers 
on as many plots, while ashes, farm manures and other materials 



Digitized by 



Google 



216 VERMONT AGBIGULTURAL BEPOBT. 

were also used and several plots were left unmanured for compari- 
son. The ingredients were applied singly and two by two, and thett 
starting with the mixture of superphosphate and muriate of potash, 
"mixed minerals." Nitrogen, in various forms and amounts, was 
added to these on nine succeeding plots, after which came a dupli- 
cate plot with "mixed minerals" and then the farm manures. Toe 
season was cold, backward, and, on the whole, in Col. Mead's esti- 
mation, " the most unfavorable for com in this section for 20 years."" 
The unmanured plots brought from 7 to 10 bushels of shelled com 
per acre. Every plot with potash gave a fair yield, every one with- 
out it failed. The muriate, costing by the ton, freight included, 
$3.38, brought 41 J bushels; the mixture of this and superphos- 
phate, " mixed minerals," which would cost in Boston or New York, 
say $8 and in Randolph $9, gave in one case 60J and in the other 
45^ bushels ; unleached ashes, 60 bushels per acre, gave 60f bush- 
els ; stable manure 46^ ; hen manure 43J ; and night soil 30f bush- 
els. The effect of nitrogen was unexpected. Comparing the plots^ 
that had nitrogen in various amounts and forms added to the mixed 
mixed minerals with those that had mixed minerals alone, the nitro- 
gen (" complete " fertihzer) plots yielded less in seven cases out of 
nine, and in the two in which there was an increase with the nitro- 
gen, this was far from sufficient to pay the cost. 

The potash salt and the mixture of that and superphosphate,, 
brought good yields in spite of the remarkably cold and backward, 
season. The nitrogen was used at a loss in every case. 

BESULTS OF OTHEB EXPEBIMENTS. 

Fortunately Col. Mead's experiment is not the only one of the 
sort we have to judge from. Like trials in 1878 and 1879, under the 
auspicies of the New Bampshire and Maine agricultural colleges, 
and in Connecticut also, have brought results which, though varying^ 
in detail, are similar in substance. The average yield with the^ 
mixed mineral feiiilizers in all these " special com experiments " 
amounts to a trifle over 60 bushels of shelled com per acre. 

In the general experiments described in the previous articles, a. 
mixture of 200 pounds muriate of potash and 300 pounds super- 
phosphate brought, on. the average of 53 experiments in various: 
states, about 42 bushels of shelled corn per acre. The " special " 
experiments, however, seem a fairer test of what the fertilizers may 
do, because while made on Vermont soils and in good seasons and 
bad, they were on soils and in latitudes fit for com, while many of 
the general experiments were not. 
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THE OUTCOME OP THE EXPERIMENTS WITH COBN. 

Taking all the experiments together, the nitrogen increased the 
crop enough to pay its cost in 13 trials out of 96. The pecuniary- 
loss rose and fell with the amount of nitrogen used. With the 
" mineral " fertilizer alone the yield was fair, a trifle less on the av^ 
erage than with farm manures, and the crop gathered from soil and 
air some 65 pounds of nitrogen per acre, which in ordinary fertil- 
izers would cost from $12 to $15. 

As regards the effects of the fertilizing materials separately, the 
superphosphate was generally, and the muriate of potash oftea 
profitable, while nitrogen rarely paid its cost. In bad seasons all 
the materials, including farm manures, frequently failed and, on 
some soils, the same was true even when the season w*as favorable* 
The most effective material depended upon soil and season. 

These experiments imply that com does not generally get much 
help from nitrogen in fertilizers ; that it has somehow or other the 
power to gather a pretty fair supply for itself from soil or air, or 
both, and that in this respect it comes closer to the legumes than 
the cereals ; that it is more like clover than wheat — that, in short,, 
com may be classed with the " renovating " crops. So weighty a 
question, however, demands more investigation ; at the same time 
the results already obtained are capable of a very important 

PRACTICAL APPLICATION — PRAISING CORN TO MAKE MANURE. 

The same valuations of digestible food — ^ingredients that would 
make a ton of ordinary hay worth $11 and a bushel of shelled com 
60 cents — would bring a ton of well-cured cornstalks at $8. Beckon- 
ing the stalks at only $6 per ton, and If tons to the 50 bushels of 
shelled com which came with the mixture of 300 pounds of super- 
phosphate and 160 pounds muriate of potash, the value of the crop 
would be $40.60. 

Supposing the crop to be fed out upon the farm, two-thirds of it» 
nitrogen, phosphoric acid and potash, reckoned at prices ordinarily 
paid for them in equally valuable forms in commercial fertilizers r 
would be worth $9, the cost of the fertilizer. The fertilized crop 
probably leaves the land in about as good condition as it was be- 
fore ; the manure, well husbanded, more than pays for the fertilizer^ 
and we have the value of the crop for fodder in retiun for the rent 
of an acre of land and the labor* of raising the com. 
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IN CONCLUSION. 

The dispensation of an all-wise Providence which has made soils 
and seasons to differ, renders a formula for com or any other crop 
irrational. We simply tell the farmers of Vermont what their fel- 
low farmers have been doing, in co-operation with the college, and 
add that, if these experiments are to be taken as a guide : 

1. In the large majority of cases where any manure will bring a 
good crop of com, a fair yield may be expected with some such a 
mixture as the one named, 300 pounds supei'phosphates, and 160 
pounds of muidate of potash. 

2. By the aid of this fertilizer the com gathers a large quantity 
of nitrogen, which is very important in the fodder and'greatly en- 
riches the manure. 

SHALL WE BUY OUR CORN OR RAISE IT OURSELVES I 

3. Com produced in this way costs much less than western com. 
Fed to stock and made into manure, it does much more to enrich 
the land, because of the stalks which we do not get with the western 
com. 

4. Either the unanimous testimony of these experiments by pro- 
gressive farmers on their farms is wrong, or com can, by aid of ar- 
tificial fertilizers, be grown with profit in Vermont. 

5. The best evidence at hand implies that, in most cases, the best 
way is to apply a light dressing of farm manure and supplement 
with a proper commercial fertilizer, superphosphate or muriate of 
potash, or both. 

6. We suggest to faxmers to try corn-growing in these ways. If 
they will report their experience to the college it will thank them and 
do its best to make the results known and useful through the state. 
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SUGAR FROM CORNSTALKS AND SORGHUM. 

AN ABSTRACT OF AN ADDRESS DELIVERED IN THE 
HOUSE OF REPRESENTATIVES, HARTFORD, CON- 
NECTICUT, TUESDAY EVENING, FEB. 17, 1880. 



By PETER COLLIER, Chemist of the Department of Agriculture, 
Washington, D. C. 



"Within tlie past two years a new industry has been established 
which, in its magnitude and importance, it is almost impossible to 
estimate. It appears to be fully established that sugar may be obtained 
economically from the stalks of maize and sorghum, with no more diffi- 
culty than attends its production from the sugar cane, and that at 
no distant future we shall produce from material heretofore regarded 
as refuse an abundant supply of this almost indispensable requisite 
of modem life, for our own use not only, but sufficient for the world's 
demand ; and, unless the results thus far secured are wholly excep- 
tional in their character, this new industry promises to work a revo- 
lution in our national affairs, and prove to agriculture one of the great- 
est blessings of the century. 

Very few who have not given especial attention to the statistics of 
the sugar trade are aware of the magnitude of this industry. Ac- 
cording to the American Almanac the total product of sugar in the 
world was, in 1875, as follows : 

Cane sugar, 2,140,000 tons. 

Beet sugar, 1,317,623 tons. 

Total, .3,457,623 tons. 

In the United States the importation of sugars since 1848 (the 
date of the discovery of gold in California) has amounted to an ag- 
gregate of $1,750,000,003, and the entire production of all the gold 
and silver mines of the west since 1848 has amounted to but a frac 
tion more, it being estimated at $1,800,000,000. 

In 1877 there was imported into the United States 811,967 tons ot 
sugar, valued at $73,780,829, and upon which the duties were $35,- 
274,468, a total cost of $109,055,297. 

The average consumption is from 36 to 40 pounds per annum for 
every man, woman and child in theUnited States ; and there can be 
no doubt but that if the cost should be diminished one-half the con 
su^nption would easily be doubled. 
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Of the total sugar consumed in the United States we import about 
87 per cent, and 80 per cent of the molasses consumed. Nearly all 
of our importation is from Cilba ; and, by those to whom moral con- 
siderations appeal, it is to be remembered that it goes to sustain an 
institution — humaui slavery — which we, thank God, have got rid of 
in our own country. 

Thus far the sugar produced in the, United States has been almost 
entirely from the sugar cane, and this plant being tropical has been 
cultivated as an exotic in a small area of Louisiana. Eequiring as it 
does fully twelve months for its qiafcurity, it never reaches that con- 
dition when its content of sugar is at its maximum, and the sugar 
industry of Louisiana is pursued in peril each year, lest an early frost 
should disappoint the hopes of the planter. 

Many attempts have been made in Maine, Illinois, Wisconsin and 
California to introduce the cultivation of sugar beets and the manu- 
facture of sugar therefrom, but in every case thus far these efforts 
have been failures, and there remains littler reason to hope that this 
beet sugar industry will ever attain success except, perhaps, in a few 
very favoring localities. 

At the present time a beet sugar factory is in operation in Maine, 
which promises well, and it is certainly to be hoped that they may 
realize fully their sanguine expectations. But I am informed that 
even in Germany, in sections where for half a century this industry 
has been fully established, that even now the profits from the pro- 
duction of beet sugar are derived wholly from the sale of the cattle 
fattened upon the pulp of the factories. It is weU to remember that 
from the earliest histoiy of this beet sugar industry it has had the 
fostering care of science, and has been brought up to the highest 
limit of practical economy in all its details ; so that whoever shall 
hope to succeed must enter upon the business fully eqjiiipped with 
the most improved apparatus, and informed as to every detail of the 
production. 

Lest these statements may appear too disheartening, I would quote 
from a statement made by L. D. Morse, said to have been the editor 
, of the Journal of Agriculture^ at St. Louis, Mo., in reference to the 
beet sugar factories of Califomia : " The total expenditure in the 
state upon beet sugar Victories will probably reach a nulHon of 
dollars, with results either disastrous or wholly unsatisfactory." 

But although limited in our area upon which the sugar cane can 
be grown with even approximate success ; and with little chance of 
establishing the production of beet sugar upon a profitable basis, 
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there yet remain two sources of supply which are practically exhaust- 
less, the stalks of maize and sorghum. 

The entire acreage of all the cultivated land of the United States 
including that in the cereals, root-crops, cotton, and the grass lands 
equals 132,910,281 acres. Of this area 60,369,113 acres or 38 per 
cent is in maize. The enormous extent of this cereal becomes thus 
apparent The sorghums as a class are plants of a similar habit, re- 
quirin<y similar cultivation and capable of being grown, the one vari- 
ety or another, wherever mai ze may be successfully grown. 

The availability of these plants as a source of sugar has been 
known for a long time, bat although much has been known little 
appears to have been done in the way of careful investigation for the 
purpose of determining' their practical value for the production of 
sugar. Indeed many of the statements made in reference to maize 
appear almost prophetic, and it appears reasonably certain that had 
the matter been carefully followed up by a series of experiments, 
the enormous drain upDU the country, which, as we have seen, 
has required all the gold ani silver product of the country to supply, 
might have been prevented not only, but we might have been a half 
century ago the great sugar producing country of the globe. In a 
letter from Abigail Adams to her husband, John Adams, September 
24, 1777, she says: 

*'An instance may be seen in the progress which is made in 
grinding cornstalks and boiling the liquor into molasses. Scarcely 
a town or parish within forty miles of us but what has several mills 
at work ; and had the experiment been made a month sooner, many 
thousand barrels would have been made. No less than 80 have been 
made in the small town of Manchester. It answers very well to dis- 
till, and may be boiled down to sugar. There are two mills fitting 
np in this parish. They have three rollers — one with cogs and two 
smooth. The stalks are stripped of the leaves and tops, so that it is 
no robbery upon the cattle, and juice ground out. 'Tis said four 
barrels of juice will make one of molasses, but in this people differ 
widely. They have a method of refining it so that it looks as well as 
the best imported molasses." 

David Lee Childs on the culture of the beet and manufacture of 
beet sugar, says : 

'*Other plants usually grown in our soil are capable of furnishing 
sugar, and some of them may be found worth cultivating for that and 
accessory products. 

" We have tried Indian cornstalks and the pumpkin, and have 
obtained from them good sugar and molas ses. 

" Perhaps these crops may alternate advantageously with the beet. 
If the manufacture of sugar from the stalks of Indian com can be 
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reconciled, as we believe it may, with the maturity or near maturity 
of the ears, this source of saccharine may supersede the beet root." j 

Under date of March 13, 1880, R. S. Hinman of Hartford, Con- 
necticut, writes me as foDows : 

" I have found that in 1717 one of .my ancestors procured a patent 
from the general court of the colony of Connecticut to make molasses 
from cornstalks on condition that he should make it as good and as 
cheap as it could be got from the West Indies." 

At a meeting of the French Academy, M. 3iot stated that he had 
found 12 per cent sugar in juice from cornstalks in one experiment, 
13 per cent in another. In the Farmers' Encyclopedia is the follow- 
ing : " The juice of maiz3 contains as much if not a larger proportion 
of sugar than that of sugar cane." 

In Porcher's " Resources of Southern Fields and Forests," he 
says: 

" In the first place it has been satisfactorily proved that sugar of 
an excellent quality, suitable for common use without refining, may 
be made from the stalks of maize." Again : " The sweetness of the 
cornstalk is a matter of universal observation. Our forefathers, in 
the Revolutionary struggle, resorted to it as a means to furnish a 
substitute for West India sugar." 

Thaer, in his "Principles of Agiiculture," (184i:) says : 
" The use of uniipe maize for the manufacture of sugar has lately 
been again recommended on the ground that maize is better adapted 
for this purpose than beet root. I have long been of the opinion 
(he adds) that of all plants which can be raised in this country, 
maize is best suited to the purpose in question ; the syrup extracted 
from it is, before crystallization, decidedly superior to that of beet 
root." 

I have been recently informed that, over thirty years ago, there 
was a factory in the south of Fmnce, which produced large quanti- 
ties of excellent sugar from the stalk's of maize, but the rapid devel- 
opment of the beet sugar industry caused this factory to decline, 
and their practical results appear to have been almost forgotten. I 
also learn that about 1841, a certain judge, of Williston, Vermont, 
produced a fair quality of syrup from cornstalks, but his experiments, 
like those of so anny othars, caused only a temporary and local ex- 
citement, which speedily died away. 

The sama is trad as regards the sorghums. These plants were first 
grown in this country from seed obtained from Paris in 1856. About 
this time, or perhaps a year later, Mr. Leonard Wray introduced the 
seed of sixteen varieties of sorghum from Africa. These varieties re- 
ceived the ganaral nam 3 of Itnphees, while the first varieties intro- 
dTfced were from China, and were known as Chinese sorghum. 
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These various sorghums became very widely disseminated, and 
during the past quarter of a century there has been produced annually 
throughout the south, south-west and the west a large, quantity of 
sorghum syrup, generally of an inferior quality, with a rank and dis- 
agreeable taste, but not infrequently as good as even the best pro- 
duct frdm the sugar cane. 

In 1862 John Stanton Gould, after an extended tour of observa- 
tion throughout the western states in the sorghum-growing districts, 
made an exhaustive report upon this industry to the New York 
state agricultural society. He says that in Quincy, Illinois, an acre 
was reported to have given 500 gallons of syiiip ; an acre in Belmont 
county, Ohio, 420 gallons ; an acre in Muskingum county, Ohio, 600 
gallons. But he says, " the largest production I was able to verify 
was 320 gallons per acre, in Henry county, Indiana." 

He says that the average amount of seed produced is 38 bushels 
per acre. 

He found only two farmers who had weighed their crop of cane 
produced, and they obtained as follows : Mr. Pomeroy of Sycamore, 
Illinois, 16 tons per acre, and Mr. Hedges 17 tons per acre. 

He found the average cost of making syrup to be 10 cents per 
gallon, or by halves. A three-roll vertical mill gave from 55 to 60 
per cent of the weight of the stalks in juice, but the heavier mills, 
he adds, with horizontal rolls gave from 65 to 70 per cent. Mr. 
Gould gave also careful estimates of the comparative production, 
cost and profit of wheat, corn, oats, potatoes and sorghum as follows 
for an acre of each of the above crops : 

Wheat, 15 bushels, cost $13.97 or 93.1 cents per bushel. 
Corn, 60 bushels, cost $19.60 or 32.6 '' " 

Oats, 38 bushels, cost $13.63 or 35.8 " " 

Potatoes, 75 bushels, cost $24.20 or 35.3 " " 

Sorghum, 150 gallons, cost $45.21 or 30.1 " per gallon. 

If, he says, wheat brings in market $1.00 per bushel, then it would 
give a profit of 7 4-10 per cent and, with wheat as a basis for calcu- 
lation, at the same profit for the other crops com should sell for 35 
cents, oats for 38.4 cents, potatoes for 37.9 per bushel, and sorghum 
syrup at*32l3 cents per gallon. But while the above fairly repre- 
sents the selling prices of the other crops, sorghum syrup sells read- 
ily at 50 cents per gallon, or at a profit of 66 1-10 per cent. 

In other words, while 50 acres of wheat at 15 bushels per acre 
would yield 750*bushels, costing $698.50, thus giving $51.50 
profit, 1 3-4 acres of sorghum at 150 gallons would cost 
$78.93, thus giving $53.32 profit. In short, he concludes that 
sorghum is vastly more profitable than any other crop the farm can 
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Tais9. A careful review of his figures appears to show the same fact 
to be true to-day. 

But as is well known the sorghum industry has declined of late 
jears, due mainly, if not wholly, to the inabihty to produce a crystal- 
lizable syrup, and owing to imperfect methods the syrup which was 
produced in the large majority of cases was of very inferior quality 
and not infrequently quite unfit for use. But occasionally it would 
happen that some farmer found his syrup to crystallize well, when 
an attempt to repeat the experiment would result in failure. Such 
from the first has bean the universal experience, and one will fin'd in 
the literature of the subject which records the results of the past 25 
years in this industry, abundant and respectable authority for almost 
every statement, often quite antagonistic among themselves, and 
leaving the one seeking to learn the proper method of procedure 
entirely in doubi 

This condition of affairs was clearly recognized by Mr. Gould in 
1862 when he said in reference to this industry : ** These co nflicting 
opinions might easily be reconciled by a few well directed experi- 
ments." Again, he siys : "After the most careful inquiry, orally and 
by letter, I am unable to find that any such experiments have ever 
been made.*' 

Had his suggestions been carried out, there can remain no doubt 
but that we might have saved since 1862 over one and a half billion 
dollars, the amount since that time paid out for foreign sugars. 

Indeed there can be no doubt but that had a careful series of ex- 
periments been made any time within the past 25 years, the most 
important practical results could not but have followed, and that the 
remarkable discovery which has aroused so general interest through- 
out the country could not but have been recognized at once. 

There is, perhaps, nothing which has characterized the industrial 
development of this century more than the efforts which have been 
made, often in thehighest degree successful, to utilize waste prod- 
usts. As an illustration a nu n'j ^r of iinportant of industries are at 
present established dependin,^^ fv their raw material upon^ the offen- 
sive product, once wholly wasted, the coal tar of the gas works. 
So in agriculture it is beyond question true, that in regard to our 
Tast crop of maize, which at present occupies 38 per cent of all our 
cultivated land and the aggregate value of which ciop approximates 
$500,030,000 yearly, still it is beyond doubt true that not over one- 
third of the value of our com crop has been utilized. The stalks, 
nearly all of which are wasted, contain an amount of sugar, 
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far greater in value than the ripened grain, and indeed, after the ex- 
traction of the sugar, there still remains in the pressed stalks an 
amount of nutriment fully equal for feeding farm animals to the 
value of the grain, and yet the grain for the present and for a cen- 
tury past has been considered the only portion of this invaluable 
crop worth the saving. 

In illustration of this matter and to show the enormity of this 
waste, let us consider the sorghum crop. As has been seen, the 
average yield of grain is equal fully to the average production of 
maize, and for food for farm animals it has been found in practice 
fully equal to an equal weight of maize, and chemical analysis shows 
this experimental conclusion, as to its food value, fully sustained as 
will be seen by the following analyses of sorghum seed and maize 
kernel : 

PROXIMATE ANALYSES OF THE SEEDS OF SOBGHUM AND MAIZE. 



Water, 

Oils, 

Sugar, 

Aloumf'n. 

Zein, 

Cellulose, 

Gum, 

Ash, 

Starch, 



Heeds of the 

Early Amber 

SorKhum. 


Seeds of the 

Chinese 

Soivhum. 


^Te¥o%^' 
Corns. 


10,57 per ct. 
4.60 


9.93 per ct 
3.95 


9.36 per Ct 
5.36 


1.91 


2.70 


2.16 


2.64 


2.64 


4.85 


7.34 


6.90 


5.92 


1.48 


1.52 


1.25 


1.10 


.72 


1.90 


1.81 


1.47 


U53 


60.55 


70.17 


67.67 



100 100 100 



But suppose, after securing the ripe seed of the sorghum, we 
should gather in heaps the stalks and burn them, as is often the 
case with those of maize, or even allow them to decay upon the land, 
is it not obvious that by such a course we should throw away fully 
three-fourths the value of our crop I In a similar manner may it be 
shown by the results given further on in this discussion that we have 
thrown away fully two-thirds the value of our corn crop. 

So, too, in regard to the sugar cane of Louisiana ; it is a geneiully 
acknowledged fact that from 40 to 50 per cent of all the sugar pres- 
ent in the cane is annually lost through wasteful processes employed 
in its extraction. But at the same time we have, in the history of 
the development of the beet sugar industry a record of what may be 
done and has been accomplished in applying methods which have 
been devised by science ; for from the very first this important indus- 
try has received the patronage of science, and it has been found 
practicable to secure from the beet nearly the entire amount of sugar 
16 
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present in the root, and thus to establish an industry which in the 
production of the world's supply of sugar has become an important 
rival of the sugar cane, a plant richer in sugar, far more readily 
grown, and incomparably superior as a profitable source of sugar to 
the sugar beet. 

Another question of tremendous practical importance arises in 
connection with, our production of cereals. 

By reference to the reports of the department of agrictdture for 
the years 1862 and 1877 it will be seen that the average acreage 
yield of the 10 western states, including Ohio, Indiana, Illinois, 
Michigan, Wisconsin, Iowa, Minnesota, Missouri, Kansas and Cali- 
fornia was in 1862, for com, 38.5 bushels ; for wheat, 17.8 bushels. 

The average yield for the 11 eastern states, including Maine, New 
Hampshire, Vermont, Massachusetts, Connecticut, Rhode Island, 
New York, Pennsylvania, New Jersey, Delaware and Maryland was 
in 1862, for corn, 33.5 bushels; for wheat, 16.8 bushels. 

These same 10 western states gave an average acreage yield in 
1877, for com, 30.6 bushels ; for wheat, 14.8 bushels. 

The 11 eastern states gave an average acreage yield in 1877, for 
corn, 33.2 bushels ; for wheat, 16.1 bushels. 

From the above it will be seen that during this short interval of 
15 years the average acreage yield of these western states had fallen 
off, for-com, from 38.5 bushels to 30.6 bushels, or 20.5 percent, 
while this falling off for wheat was from 16.8 bushels to 14.8 bush- 
els, or 16.9 per cent. Besides, it appears that the falling off in the 
average production of the 11 eastern states during this same period 
was, for com, from 33.5 bushels to 33.2 bushels, or .9 per cent, 
while the falling off for wheat was from 16.8 bushels to 16.1 bush- 
els, or 4.2 per ceni It also appears that if we consider the case of 
the older western states comparatively, the result is still more 
alarming. Illinois, for example, which in 1877 produced by far the 
largest crop of com of any state in the Union, nearly double any 
other, gave in 1877 an average acreage yield of corn of 29 bushels, 
while in 1862 the acreage yield of com in Illinois was 40 bushels 
or a falling off of 27.5 per ceni -Indiana gave in 1862, 42 bushels, 
in 1877, 30 ^ushels, or a falling off of 28.6 per cent 

It also appears that in 1877 the acreage yield of the eastern states 
was, corn, 33.2 bushels; wheat, 16.1 bushels ; while in the western 
states in 1877 it was, com, 30.6 bushels ; wheat, 14.8 bushels. Prom 
this it will be seen that we of the east have not only maintained 
practically the fertility of our lands, but that we are to-day securing 
larger crops, 8.5 per cent more com and 8.8 per cent more wheats 
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upon lands Which have been under the plow for a century longer 
than have those lands of the west. 

In view of these results showing conclusively the rate of exhaus- 
tion which has been going on throughout the west, and which has 
been a matter of common observation for many years, it certainly 
shows that at no distant day the profitable production of these two 
important cereals will be, with our present methods, an imposiiibility. 

We have been too much inclined to accept the glowing statements 
of those who have spoken of the exhaustless fertility of our prairies 
and have regarded them as capable for all time to support the teem- 
ing millions of the future. The above facts show this prospect as 
quite visionary, and although perhaps thete hardly exists as yet 
great cause for alarm, there still is reason for a careful review of our 
agricultural resources, and the abandonment of our wasteful meth- 
ods and the adoption of such practices in agriculture as have re- 
ceived the approval of science, and met the test of long experience. 

The causes of this rapid exhaustion of our western lands are not 
far to seek. It is doubtless true that as a rule better practices pre- 
vail in the east, but though much may be due to these general 
causes, it is probably mainly due to the character of agricultural prod- 
ucts of the west as compared with those of the east. At the east mixed 
farming generally obtains, and a very large proportion of the prod- 
ucts are consumed upon the farm. At the west the cereals are pro- 
duced and shipped from the farm, to be consumed at other and dis- 
tant points. 

That we may estimate the immense extent of this exhaustion let 
us consider the com crop alone, of which by far the largest amount 
is produced in the west. 

In 1877 . the amount of com produced in the United States was 
1,342,558,000 bushels, equal, at 56 pounds to the bushel, to 37,591,- 
624 tons. By reference te the report of the department of agricul- 
ture for 1878, page 151, it will be seen that of 28 specimens of com 
analyzed there was found an average of 1.63 per cent of ash or 
mineral matter taken from the soil. It appears, then, that our com 
crop annually removes from our soil 612,743 tons of mineral matter. 
Now by reference to page 151 of the report for 1878 it will be seen 
that the analysis of 6 samples of ash from com gave an average of 
46.53 per cent of phosphoric acid and 32.56 per cent of potash. It 
appears, then, that our com crop annually removes from our soil 
285,110 tons of phosphoric acid and 199,509 tons of potash. 

There are few who need to be reminded that these compounds are 
the two most valuable constituents of our commercial fertilizers, and 
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for which agricultural chemists are agreed that the following are fair 

prices, viz. : 12 1-2 cents per poiind for phosphoric acid and 7 cents 

per pound for potash. 

it appears, then, that the annual com crop of the United States 

contains as follows: 

285,110 tons phosphoric acid, at $250 $71,277,387 

199,509 tons potash, at $140 27,931,299 

Total; $99,208,686 

Now the entire value of the com crop for 1877 was estimated at 
$480,643,400. It appears, then, that these two constituents, present 
in the ash of the com crop, are equal in value, at those prices which 
agriculturists freely pay for them in the various commercial fertiliz- 
ers, 20.64 per cent of the total value of the com crop. And when 
the time comes, as come it assuredly must, unless our experience is 
to be wholly unlike that of other countries, when to increase the 
production of our lands we must have recourse to the same methods 
which have long obtained in Great Britain and upon the continent, 
and in the New England, Middle and Atlantic states of our own 
country, viz., the application to our soils of these same compounds 
which now are being so rapidly removed- then it will be found that the 
profitable production of the cereal crops at such prices as now ob- 
tain for them will be an impossibihty. Indeed, even now in many 
parts of the west the continued production of corn as in the past 
is regarded as almost without profit. 

That we may see to how great an extent this trade in-^commercial 
fertilizers is carried a few statistics will suffice. In 1879 there was 
sold in,the state of Georgia about $3,000,000 worth of fertilizers ; in 
Noiiih CaroHna during the same year, $2,000,000. 

In the year 1870, according to the returns fiunished by the Lon- 
don board of trade, thera was exported into Great Britain, chiefly 
for England, with an acreage only a little larger than that of New 
York, 394,843 tons of raw fertilizing materials, worth $20,049,042, 
from all parts of the world. Nor does this include her immense 
home ifesources in the way of phosphates from the counties of 
Suffolk, Cambridge, Bedford and Buckingham, nor the enormous 
importations of grain and breadstuffs for consumption within her 
borders, all of which go to add to the supply of fertilizing material 
which makes good the annual production from her farming lands. 
The immense importance, then, of effecting a change in the charac- 
ter of our agricultural products, especially of such as are to suffer 
ti'ansportation from the country or from the farm, becomes appar- 
ent. As is well known, sugar is composed wholly of atmospheric 
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constituents, and it would be quite possible for us to supply the 
world with sugar for centuries, while our lands meanwhile would 
but increase in their fertility. Mr. Gould, already quoted, says: "If 
the begasse is returned to the soil sorghum might be cultivated for 
ages without impoverishing it." Again he says: "Begasse rots 
more rapidly than any similar substance that I have ever met with ; 
after laying in heaps 4 months it breaks lip almost into a powder, 
and may be plowed in without inctirring the slightest danger of 
clogging ; and such practice cannot be too highly recommended." 
And again he says that " Cows feed on this begasse with great avidi- 
ty when recent, and it uniformly increases their flow of milk." This 
last matter, already alluded to, is so important that especial atten- 
tion is directed to the results given in the following analyses of 
pressed and unpressed stalks of com and sorghum : 

PKOXlitfATE ANALYSES OP EARLY AMBER SORGHUM STALKS AND CORNSTALKS, 
PRESSED AND UNPRESSED. 



Organic acids and 

Chlorophyll, 
Wax, 

Brown Resin, 
Sugars 
Gum, 

Starch Isomers, 
Albuminoids, 
Alkali extract 
Crude fiber, 
Ash, 

100 100 100 100 

From the above analyses it will be seen that the nutritive value of 
the pressed stalks is nearly equal to that of the unpressed stalks, 
since there remains a large percentage of sugar which is not ex- 
pressed, while the starchy compounds are, in the case of the sorghum, 
more than 50 per cent greater in the pressed than in the unpressed 
stalks. As will be seen, also, the other valuable nutritive elements, 
the albuminoids, have by pressing been diminished only about one- 
fifth in quantity. If now we take into consideration the greatly im- 
proved mechanical condition of the stalks which, by having been 
passed between the rolls, have been very thoroughly disintegrated 
and rendered much more available as food, it will appear that for 
equal weights, it is without doubt true that the pressed stalks, if 
carefully preserved according to the system of ensilage, which has 
been an established practice in France for years, and has already 



Sarly Amber 
Stalks 


Corn- 
stalks 


Earl^^Amber 


S^Sffs 


Unpressed. 


Unpressed. 


.Pressed. 


Pressed. 


7.36 


2.85 


1.47 


1.11 


.94 


.44 


.35 


.40 


6.98 


8.11 


5.11 


5.75 


34.73 


26.01 


19.36 


10.08 


2.14 


1.38 


2.04 


1.33 


20,34 


22.44 


31.46 


23.16 


4.95 


6.90 


3.96 


6.04 




6.09 


13.35 


22.26 


16.01 


19.82 


19.10 


25.00 


6.55 


5.96 


3.80 


■4.87 
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been Baccessfolly introduced into this country by Mr. Bailey of Bil- 
lerica, Mass., that these pressed stalks will be found a most valuable 
addition to the supply of food for our animals during the winter and 
early spring months. 

It is well known that all animals readily and even ravenously feed 
upon these pressed stalks when fresh from the mill, but owing to 
the readiness with which Ihey enter into fermentation they speedily 
become unfit for use as food, and it is only by packing the freshly 
pressed stalks in pits and, by means of a covering of straw and earth 
excluding completely the air, that this, fermentation is prevented ; 
since, as is well known, only that fermentation known as the alco- 
holic or vinous fermentatioii is possible without access of air. This 
is, in short, the fundamental principle of this system of ensilage. 
With a view of settling this important matter and determining the 
possibility of the economical production of sugar in our own country 
from cornstalks and from sorghum there have been made during the 
past two years a series of experiments at the department of agricul- 
ture at Washington. The result of these experiments has been such 
as to have attracted the widest interest, as may be evidenced by the 
following extracts from editorial notices and letters from most of our 
leading papers. 

The New York IVibune editorially says: "If future seasons con- 
firm the notable results summarized in our Washington correspond- 
ence, then we may well acknowledge that the department of agri- 
culture will have more than compensated for all its seemingly barren 
years. The industrial, commercial and economic bearings of this 
new cultiy*e and manufacture, if it becomes established as a certain- 
ty, will be immediate and remarkable. It will enable us to retain in 
the country the $100,000,000 of annual outgo for foreign sweets." 

The Hartford Courant says editorially : " Ther^ seems no reason 
for doubting that the practicabiUty of this discovery has been dem- 
onstrated. The importance of this may be inferred from the fact 
that the country now pays annually more than $110,000,000 for the 
sugars it imports. If this dream should be realized, there are man- 
ifestly * millions in it * for the fcirmers of America, and the discover- 
er will take rank with the inventor of the cotton gin, the locomotive 
and the electric telegraph, as one of the benefactors of mankind." 

A correspondent of the Detroit J^ost and Tribune says : " With- 
out going into figures it is safe to say that this discovery is to be of 
more value to our country than all the gold and silver mines from 
Maine to the golden gate." 
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A correspondent of the New York Herald says that " the general 
results of these experiments in the production and crystallization of 
sugar may be ranked in importance with the invention of the cotton 
gin." Again he says : " The rejected cornstalks would give us an in- 
come (in sugar) which, within the brief period of 10 years, would 
extinguish our national debt." And he concludes his interesting 
letter thus : " The object of this communication is simply to herald 
the advent of a new industry among our people ; no morus mtUti- 
cauUs fallacy, but a highly profitable field of industry, equal to the 
gain of $200,000,000 to the country and wide as the zone of sor- 
ghum and Indian com." 

The varieties of sorghum experimented with were 4, viz : Early Am- 
ber, Chinese, White Liberian and Honduras. The seed was planted in 
drills 3 feet apart, on the 15th day of May, and so soon as the seed 
heads began to appear examinations were made of canes selected 
from these different sorghums, and these examinations were contin- 
ued at intervals of from 3 to 5 days during the entire season. The 
condition and degree of development of the plant was also made a 
matter of record, so that the common farmer might for himself 
judge when the proper season had arrived for cutting and working 
the canes. Besides these sorghums there was a series of examina- 
tions made of pearl millet. 

From the results obtained in this series of investigations there 
have been selected 4 of each as showing the general fact which was 
brought out by the investigation. These results are tabulated be- 
low and will repay a careful examination. 

Besides the above there were made very many examinations of 
other specimens of sorghum and also of cornstalks. 
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Early Amber.. 



Chinese.. 



White Liberian. 



Honduras.. 



I>eT€i(?pineat of plnnt. 



Pearl Millet. 



Louisiana Ribbon Can^j 
Plant, 1879 , 

Louisiana Ribbon Cane' 

Plant. 1878 !. 

Do 



Seed'heail Jnat out .,. 
SeefJhiinlpnlag, *.».,.. 
Seed ripe* hara, dry* . 
Aft€r hnrd frost ,/,*-. 
^34i^eiMitEi{] Just out... 
£>eed hurdeninj? ...^... 
Sfie^l ripf, liJinl^ dry,*. 
Alter hard Itoat. ..... 

Seed jut^tin mnk 

5eed nearly ripe. -.** 
Seed rifje and hard . , . . 

After hard ffORt 

8eed.he?\d not out. . . . 
S«e4) Jaat in milk. - . .. . 

f^^.^fl ivx t-den mg 

Alter harcl froBt 

In bl09j&<*m . *.*,... 

^□clEeriDiu: at top. - . - . . . 
Leaves dvIuE .....,, 
i An* r hard irost.. ►,.. 






July 18 
Aug. 16 
Sept. 16 
Oct 29 
Aug. 6 
Aug:. 19 
Sept. 13 
Oct. 29 
July 26 
Autf.26 
Sept. 27 
Oct. 29 
Aug. 12 
Sept. 13 
Oct. 20 
Oct. 29 
Sept. 10 
Sept. 25 
Oct. 14 
Oct. 29 

Nov. 10 

Nov. 10 
Nov. 10 



•** IB 



82.70 
80.07 
73.20 
69.38 
83.99 
78.77 
71.27 
69..')1 
79.32 
71.34 
71.00 
69.66 
84.00 
77.79 
69.39 
71.42 
76.31 
72.00 
64.41 
72.54 

77.19 

81.77 
76.95 



©a 
ll 



34.6 
32.7 
22 9 
33.3 
32.7 
29.0 
28.1 
31.0 
3S.5 
29.5 
21.2 
28.8 
.34.4 
35.6 
30.6 
34.5 
30.0 
21.5 
20.3 
22.0 



bog 



OQ 



1047 
1080 
1080 
1088 
1033 
1067 
1085 
107H 
1046 
1082 
1078 
1081 
1035 
1055 
107«» 
1075 
1035 
1054 
1068 
1070 

1057 

1070 
1065 



O 9 



fik 



3.77 

1.54 

0.65 

1.10 

5..% 

5.25 

1.45 

1.&5 

3.50 

1.40 

0.95 

2.10 

5.13 

3.80 

1.30 

1.50 

1. 

1.10 

2.00 

5.40 

1.21 

0.57 






*.2 

0k 



4.43 
14.67 
15.96 
17.00 
1.85 
6.45 
13 90 
13.15 
4.70 
13.70 
15.20 
13.09 
1.20 
8.40 
15.10 
14.20 
1.90 
8.70 
11.30 
7.40 

12.47 

16.50 



1.23 14.31 



It will be observed that the amouiit of glucose (or uncrystallizable 
sugar) diminishes and the amount of sucrose (or true cane sugar) 
increases* up to a certain time in the development of the plant ; that 
these plants differ widely as to the time when the sucrose is at its 
maximum, but are alike in this, that the maximum is obtained at 
about the same degree of the development of the plant, viz., at full 
maturity, as indicated by the hard, dry seed and the appearance of 
shoots or suckers at the upper joints of the stalk. 

It is also to be observed that the heavy frost of October 24th, 
which was sufficient to form ice half an inch in thickness in tubs of 
water, did not produce any marked diminution of sugar. Three 
varieties of sugar cane received from Louisiana in excellent condi- 
tion, and which doubtless fairly represents the average character of 
this famous sugar plant, were analyzed and the analyses are embrac- 
ed in this table for purposes of comparison. 

For purposes of comparison there is also given below the average 
composition of 6 specimens of sugar cane juice from cane grown in 
the East Indies: 

Sucrose 13.49 per cent. 

Glucose 1.73 per cent. 

A fair conclusion from these investigations appears to be that 
there exists but little difference between the various kinds of sor- 
ghum as sugar-producing plants, and that the juice of each of them 



Digitizi 



ed by Google 



COBN AND SOBGHUM SUGAfi. 233 

is at a certain period of its development nearly as rich as that of the 
best tropical sugar cane grown in this country. 

It is a matter also of extreme practical importance that it should 
be known that this period of maximum content of sugar is main- 
tained for a sufficient time to enable the manufacturer to work up a 
large crop of stalks. Another result of this investigation has been 
to satisfactorily explain the cause of repeated failure in the produc- 
tion of sugar from certain plants during the past quarter of a cen- 
tury, as also to account for the occasional successes in producing 
sugar. In addition to the above investigations there have been 
made a series of experiments with a view of determining the prac- 
ticability of producing sugar from these various plants, and nearly 
25 tons of stalks have been used in all these investigations, 
the result of which has been to demonstrate the ready produc- 
tion of sugar from either sorghum, cornstalks or pearl millet. 

In every case (and about 40, experiments in sugar-making have 
been made), the juice was examined to determime the amount of 
crystallizable and uncrystaUizable sugar present, and the syrup ob- 
tained from these juices was precisely such as the previous examina- 
tion of this juice in the laboratory had made probable. 

A few of the experiments made give a reasonable basis for esti- 
mating the probable yield of syrup and sugar to the acre, and there- 
fore an approximate estimate of the cost of producing sugai\ 

Below is the tabulated result of a few of the experiments from 
stalks gi'own upon the grounds of the department. 

These stalks were grown in rows three feet apart, two to four 
inches apart in the row, and although a good crop, there is no 
doubt that upon good land an equal yield to the acre could be read- 
ily obtained. 





Pounds of 
stalks 


Pounds of 
8>rup 


Pounds of 

syrup juice 

at best. 


Pounds of 
syrup Juice, 




from acre. 


obtained. 


70 F>er cf nt. 


Chinese sorghum, 


38,600 


2,096 


2,397 


3,673 


Liberian sorghum. 


33,727 


2,472 


2,609 


3,783 


Early Amber sorghum, 


32,415 


2,100 


2,615 


3,661 


Honduras sorghum, 


66,151 


3,652 


5,168 


7,537 


Pearl millet, 


65,000 


1,846 


3,128 


4,865 


Field corn. 


27,240 


1,166 




1,807 



The first and second columns give the result actually secured, but 
the several juices were not in their best condition as compared with 
the results given in the first table. The third column is the amount 
which this same weight of stalks would have yielded had they been 
cut at the proper time. The juice obtained from the stalks by the 
imperfect means at the command of the department was a little more 
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than one-half the amount present in the stalks. The fourth column 
represents the results obtainable by the use of a mill that 
would have given 70 per cent of the juice, a result which is possible, 
and claimed a3 common by the manufacturers of the mills. There 
is no doubt tUat when the present iniastry siall have received the 
employment of the capital and scientific ability which has developed 
the beet sugar industry, even these results, which may appear extrav- 
agant to many, will be equaled and probably surpassed. 

Although these syrups were obtained from stalks in which the 
maximum content of sugar had not been developed, yet they all 
crystallized well and yielded an excellent article of sugar. 

The sugar has been separated from the Chinese sorghum syrup 
which gave 54.7 per cent of sugar, and from the field corn, which 
gave 39 per cent of sugar. 

The experiments with field com are worthy of special notice, since 
the results secured are not only most surprising, but contrary to al- 
most universal belief. 

The cornstalks were of three varieties, viz. : Lindsay's Horse Tooth, 
White Improved Prolific, and White Dent, three coarse-growing 
white fiiald corns. The stalks grew in diills three feet apart and 
about nine or ten inches apart in the row. 

The ears were plucked after they had thoroughly ripened and the 
husks were dead and dry ; the stalks, however, were yet juicy. The 
com was plump and sound and yielded at the rate of 69.1 bushels 
of shelled com, 56 pounds to the bushel, to the acre. The stalks 
were then topped, stripped and crushed, and the juice proved to be 
the best yet obtained from cornstalks at any period of growth or of 
any variety. It is exceedingly to be regretted that this department 
had not during the past season an opportunity to try these experi- 
ments in the large and practical way of field cultivation which would 
have been befitting the importance of the occasion. Not less than 
an acre, and preferably five acres, of each variety of sorghum and 
maize experimented with should be grown and its developments 
should be watched carefully with the aid of all the appliahces of 
science, throughout the season and worked up at the proper time 
with the best machinery attainable, and it is hoped that a matter of 
so much importance will receive such attention at the hands of con- 
gress as will enable the department to properly discharge its duties 
to the country in this regard. 

The mill made use of in expressing the juice was an old sorghum 
mill of common construction, which, through previous use and mis- 
use, had been rendered quite unfit to give satisfactory results. After 
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most of our experiments below given were concluded, it was repaired 
80 that afterwards its working was very much better, as will be seen 
by the subsequent results given further on. 

The apparatus used in the experiments, besides a few barrels and 
pails for holding the juice, consisted of a copper tank of the follow- 
ing dimensions : four feet three inches long ; two feet three inches 
deep ; two feet three inches wide ; a galvanized iron pan nine feet 
long, eight inches deep, three feet six inches wide. This iron pan 
was surrounded by a wooden frame of two-inch plank, so as to support 
the sides, and each pan was placed in brick-work with chimney, and 
so arranged as to pennit a fire to be kept below it in direct contact 
with the bottom. In the case of the copper tank the flame played 
about the sides also, so as to heat the contents more rapidly. The 
galvanized iron pan was such as could readily be constructed by any 
ordinary tinsinith or mechanic. 

The copper tank was used for defecation with lime ; the galvanized 
iron pan for evaporation. 

The process in brief is as follows : After topping or stripping the 
com, or sorghum, it was passed through the mill, and when sufficient 
juice had been obtained it was heated in the copper tank to a tem- 
perature of 82 « Centigrade — 182 « Fahrenheit. After the juice had 
reached this temperature there was added to it, with stining, cream 
of lime until a piece of litmus paper dipped in the juice showed a 
purple or bluish-piuple color. The heat was now raised to the boil- 
ing-point, and so soon as the juice was in good ebullition the fire was 
drawn and a thick scum removed from the surface of the juice. 

After a few minutes the sediment from the juice subsided, and by 
means of a syphon the clear liquid was decanted off, leaving a muddy 
sediment which was equal to about one tenth to one-twentieth of the 
bulk of the juice. This muddy sediment was then drawn off by means 
of a stop-cock, and filtered through a plaited bag filter, and the clear 
filtrate therefrom was added to the liquid previously syphoned off. 

The clarified juice which, during the above operation, is not allowed 
to cool below a temperature of 660 Centigrade, or 150o Fahrenheit, 
was now emptied into the evaporating pan, and there was added to 
it, with stirring, a solution of sulphurous acid in water, until the 
lime present was neutralized, as was shown by the reddening of lit- 
mus paper when it was dipped in the juice.* The evaporation was 
now hastened as much. as possible, and the juice concentrated to a 

* Recent ezperimentB have been made in which the use of Bulphurous acid has been 
omitted, and the results obtained were entirely satisfactory. The process above de* 
ioribed was in every other detail closely followed.— P. C. 
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syrup of a boiliDg-point of 108^ Centigitide, equal to 226° Fahren 
heit, or thereabout. 

It was the intention to concentrate the syrup still more (to a boil- 
ing point of 112*^ Centigrade, equal to 235^ Fahrenheit), but it was 
found impracticable to do so in the evapoiator, as the danger of 
scorching it was great, over a naked flame which could not well be 
conti'oUed. 

When the syrup reached the density above indicated, it was drawn 
off into wooden tubs, the fire having previously been 'drawn from 
beneath the evaporator. 

In the experiments made with cornstalks the stalks were invaria- 
bly stripped, the tops being cut off at about the second joint. The 
percentage of stripped stalks, leaves and tops is given in this table : 

Per cent of Per cent of 

stripped stalks, leaves and tops. 

No. 1, 67.57 32.43 

No. 2, 58.69 31.31 

Nos. 3 and 4, 67.46 32.54 



Average, 67.91 32.09 

In those cases where the sorghiun was stripped and topped • the 
following percentage of stripped stalks aud of leaves and tops was 

obtained : 

Per cent of Per cent of 

stripped ataiks. leaves and tops. 

No. 5, 72.67 27.33' 

No. 6, 72.55 27.45 

Average, 72.61 27.39 

On account of the trouble in stripping the stalks, experiments 
were made with stalks unstripped, the tops afone being removed, 
and these experiments appear to prove that this troublesome opera- 
tion of stripping may be avoided without any diminution of the 
amount of juice or of sugar obtained therefrom. 

Below are the results obtained from stiipped and unstripped sor- 
ghum, calculated to the raw stalks used. 

Bv raw stalks is meant the stalks as they were cut in the field, 
leaves, tops and all. 



Average per Average per 
ct of Juice to cent svrup 
raw stalks. in Juice. 



Stripped sorghum, average of 2 experiments, 35.02 15.00 

Unstripped sorghum, average of 5 experiments, 40.60 15.47 

From the above it will be seen that not only was an increased 
amount of juice obtained, but that this juice gave an increased per- 
centage of syrup, and there appears nothing unusual in the treat- 
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ment of this juice from the unstripped cane, nor was there any ap- 
preciable difference in the readiness of the syrup to crystallize, nor 
in the character of the sugar finally obtained. 

Although perhaps further experiments are desirable before con- 
sidering this point as settled, it would appear from the above that 
not only was stripping unnecessary, but that it really involved a loss 
in the amount of sugar to be obtained ; at least the above results 
indicate a difference of 20 per cent increase in product in favor of 
the unstripped cane. It is net improbable that the above result is 
due to the fact that the leaves in passing through the mill tended to 
fill up the interstices between the compressed cane, and thus pre- 
vented the expressed juice from flowing through between the rolls 
with the bagasse. In case of discoloration by action of moisture or 
other causes, it will, however, be advisable, and probably necessary, 
to strip the stalks. 

Several experiments were also made with both cornstalks and 
sorghum to determine the relative value of the upper and lower 
half of the stalks, with the results given in the following table : 



Cornstalks, butt ends, No. 3, 
Cornstalks, tc^ ends, No. 4, 
Sorghum, butt ends, No. 8, 
Sorghum, butt ends, No. 10, 
Sorghum, top ends. No. 9, 
Sorghum, top ends. No. 11, 

It will be observed that Nos. 8 and 9 were the butts and tops of 
the same stalks, and were cut just after a rain, as were also Nos. 
10 and 11, from which the rain had evaporated, and that the differ- 
ence in yield of juice and syrup between butts and tops is nearly 
constant. The increase in specific gravity of the juice from butts 
over that from the top is also worthy of notice. 

From the above table the conclusion from the average results is, 
that the proportion, by weight, of sugar in the lower half of the 
stalk is to the sugar in the upper half as follows : Com butts to 
com tops as 159 to 100 ; sorghum butts to sorghum tops as 131 is 
to 100. As will be seen by referenc :^ to the first table, the stalks of 
both corn and sorghum in the above experiment were divided almost 
equally by weight into butts and tops, so that the above proportion 
fairly represents the proportion of yield of sugar in the upper and 
lower half of the cane. There was a marked difference in the ap- 
pearance of the juice as it flowed from the mill (that from the butts 



Percentage 
of juice to 


Specific 
gravity 


Percentage 
of syrup in 


stalks. 


of juice. 


juice. 


29.04 


1053 


14.62 


19.94 


1050 


13.46 


47.49 


1059 


16.41 


41.49 


1062 


16.47 


43.16 


1057 


14.70 


34.09 


1059 


14.26 
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being lighter in color, especially in the experiments with corn,) but 
after clarification no appreciable difference could be observed, nor 
was there any difference in the product except the quantitative one 
above mentioned, which was, however, a marked difference. Also, 
there appeared to be a difference in granulation in &vor of the juice 
from the butts. 

It is obvious that there still remains much to be done in the way 
of further experiments before the production of sugar from corn- 
stalks and sorghum shall have been established upon the basis of 
greatest economy, but enough seems to have been determined to in- 
dicate clearly that there is in this new industry the prospect of a 
revolution in oui* agricultural methods. 

It is most desirable that these results which have been secured at 
Washington should be repeated, not only there but elsewhere, to de- 
termine what effect may be produced by changes in soil and climate. 

There still remain some twenty other varieties of sorghum, some 
of which may be found even superior to those varieties already 
tested. There also remains much to be done with our different va- 
rieties of maize. It is not unlikely that certain varieties may be 
found far surpassing others in their production of sugar ; nor is there 
reason to doubt but that the skillful hybridist, like Mr. Pringle of 
Vermont, may succeed in developing new varieties of both sorghum 
and maize far superior to any now known. 

In view of the importance of this matter, and in ooninderation of 
what has been already done to develop the beet sugar industry 
by some of the states, it would seem wise if our state agricultural 
societies or state boards of agriculture should offer prizes for the 
greatest product in sugar or syrup from an acre of com or of sor- 
ghum, and there is no doubt but that the stimulus of a prize of $100 
or $200 would secure many competitors and result in rapidly devel- 
oping this new industry. 

Finally, for those who contemplate experimenting in this direction, 
a few hints will doubtless be acceptable as to the methods which 
at present seem best from the results of the experiments already 
made. 

1. Plant only that variety of sorghum which will mature long 
enough before frost to enable the crop to be worked. 

2. Allow the seed to become perfectly ripe as evidenced by its 
being hard, dry, and shelHng somewhat upon handling. 

3. Cultivate and plant as for com, in drills or in hills. 

4. Work up the cane as soon after it is cat as possible, since stand- 
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ing will not injure it ; and hasten every operation from the expressing 
of the juice to the concentration of the syrup. 

5. Secure a mill which will give the maximum amount of juice, 
65 to 70 per cent of the weight of the stalks. 

6. Do everything quantitatively, by weight and measure and time, 
and nothing by guess, and keep a record of your results for your- 
self and others. 

In the above described process the use of a solution of sulphurous 
acid is mentioned. The employment of this compound, in the manner 
above described, has been secured by a patent. This compound, how- 
ever, has been used for many years in the manufacture of sugar from 
sugar cane, and at present, so far as I know, its use has been entirely 
abandoned by those engaged in this business. Whether its use is to 
be recommended in the production of sugar from maize or sorghum 
still remains in my mind a matter of doubt. Certain it is that ex- 
cellent sugar has been made repeatedly, and in considerable quanti- 
ty, by many parties and in different sections* of the country without 
using this compound, and there appears no good reason to suppose 
that if it is not desirable in the production of sugar from the juice 
of the sugar cane, that its employment is indispensable when work- 
ing the juices of the mature sorghum or maize stalks. It is the in- 
tention to subject this matter to f-est the ensuing season.* 

The use of lime in defecating the juice is essential and its use is 
universal, nearly, upon every sugar plantation of the world. 

* See foot-note, page 235. 
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WHAT SORT OF AN EDUCATION SHALL WE 

GIVE TO THOSE OP OUR CHILDREN WHO 

ARE GOING TO BE FARMERS? 



By President M. H. BUCKHAM, Burlington. 



Important as are all the questions we have been considering in 
these meetings, questions relating to the farm and the stock, they are 
but secondary to the questions that relate to the human beings who 
have dominion over the earth and all that it produces. No topics 
are more appropriate, none should be more cordially welcomed, to 
farmers' gatherings, than those that bear on the happiness and the 
improvement, intellectual, social and moral, of farmers and their 
families. 

In order to answer this question, " What sort of an education shall 
we give to those of our childi-en who are going to be farmers? " a 
question which many of you, I know, are asking with great earnest- 
ness, I shaU ask and answer it as though it were a personal concern 
of my own: " What sort of an education shall I give to a child of 
^ mine who is going to be a farmer I " So you will get my best and 
sincerest thoughts on the subject, however much or little they may 
be worth. I will suppose that I have a boy who is going to be a 
farmer. Let us, for convenience, call him George, which is a good 
farmer's name, inasmuch as the word itself means farmer. The ques- 
tion then is, how shall I educate George? Now, although I should 
very much like to have one of my boys become a farmer, because I 
believe that a farmer's Hfe may be as honorable, happy and useful as 
any life, I have no means of knowing that George will actually be a 
farmer. I do not consider that I have any right arbitrarily to choose 
my boys' occupations for them any more than I Jtiave to choose their 
wives for them. 

The system of caste, which requires that every boy should follow 
his father's occupation, is a tyrannous and cruel system. But in this 
free age and in this free land, one of the best opportunities a young 
man has is the opportunity of freely choosing his own calling among 
all those open to honorable ambition. A good deal is said against 
academies and colleges on the ground that they " educate young 
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men away from the farm." I know a man who says : " I want my 
boy to be a farmer. I want him to take the farm whenTam through 
with it and to stay on it and take care of the old folks. If I send 
him off to school, he will get weaned from the farm and go into some 
profession. I will give him just <t good common school education ; 
that is all that a farmer needs. Then he will stay at home and be a 
farmer." But one of the rights which God gave that boy was the 
right to make the most of himself in any sphere of life which he 
might freely choose. And yet the father, who ought to be his best 
helper, robs him of that right, and says, virtually, " I will fix it so 
that he will never have a chance to chooBe any other calling and will 
never know that the chance was taken away from him." Why, if all 
farmers' sons were to be9ome farmers, as some think they ought, 
what would become of the professions, and what would become of 
the world ? Go through all the callings of life and pick out the 
most capable men in them, the greatest lawyers, statesmen, preach- 
ers, physicians, teachers, inventors, the men who are doing the great- 
est service to mankind, and you will find that the great majority of 
them came from the farm, or are removed from it by only one or two 
generations. Young men are constantly going from the faxm to 
carry fresh vigor into other vocations, and others are constantly 
<5oming back from the professions to renew their exhausted vitaHty 
by restoring their connection with old mother earth. It is a strange 
thing to say, but I really think it needs to be said to the fathers — 
though perhaps not to the mothers : " Don't be jealous of your boys; 
don't grudge them a chance to rise ; give them an opportunity to be 
something besides farmers if they want to be." But George says he 
wants to be a farmer — ^just as Willie has decided to be a lawyer, 
Tom a physician and Jack a locomotive engineer. George is only a 
boy. His notion of being a farmer is only a Httle boy's fancy. He 
may change his mind many times before he becomes a man. The 
smallest possible reason for fixing a man's career is a boy's whim — 
and any preference of a boy of ten or twelve can be little more than 
a whim. But cannot a'wise parent or teacher discover a boy's tal- 
ents and aptitudes and so reveal to him the career for which he is 
fitted and persuade hiia to follow HI 1 answer, only in the case of 
some very remarkable 6oy who, like Pascal or Mozart, early dhows 
the unmistakable call ot providence in very marked talents. The 
ordinary boy's capacities do no appear until education has brought 
them out, and often not even then, not until practical life has tested 
them. George may be a farmer, but he may not be. For the pres- 
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ent, then, it is very plain that I must not educate him as though I 
knew he was going to be a farmer, except so far as that education 
would be equally good for any other calling. But fortunately the 
groundwork and rudiments of all education are the same. I willy 
then, give him a good elementary education. N ow that means a 
good deal. Very few boys get a good elementary education. To be 
able to read well, that is, to read correctly as regards pronunciation, 
distinctly as regards utterance, agreeably as regards tone and mod- 
ulation and expressively as regards emphasis, to be able to read by 
the eye rapidly and to the ear effectively, not so as to satisfy a dra- 
matic critic, but only in a homely and unprofessional way ; to be 
able to write well, easily to one's self, legibly and not distastefully 
to others ; to be able to spell correctly, even when writing rapidly ;: 
to have mastered the elements of arithmetic as applicable to the or- 
dinary calculations of business ; to know the general distribution of 
nations and tribes over the globe, with the leading physical facts 
which determine their characteristics and shape their career ; to know 
something of the laws of our own language, so far at least as to 
avoid vulgar errors of speech ; to have learned the great outstanding 
facts in the history of one's own nation and state ; to have accom- 
plished all this, which is fairly implied in a good elementary or com- 
mon school education, is a task which will have required a good deal 
of watchful exertion on the part of both parent and child. 

Shall I send my boy to the public schools, where I cannot have 
my way about his studies, or shall I, if I am able, put him in a pri- 
vate school where I can to some extent prescribe the course he shall 
pursue 1 After much thought on that question I have come to this 
conclusion : I will put George into the public schools on account of 
the healthful stimulus which publicity and free competition give to 
the schools, but I will use my utmost influence to make them as 
good as they can be made. I will, so far as I am able, see to it that 
the buildings, the furniture, the apparatus, and above all the teachers 
are the best that my district, my village or town can be persuaded to 
provide. I will tax myself and do my utmost to persuade my neigh- 
bors to tax themselves enough to maintain the very best school we 
can afford. 

But George's education does not depend on the school alone. It 
is very important that he should form the habit of reading good 
books. But I cannot afford to buy him all the books he wiU 
need ; he must have access to a good library. I must therefore stir 
up my neighbors to start a village or town library. In most of the 
towns of Vermont this is a work which will have to be begun from 
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the bottom. In Massachusetts, a large number of towns appropriate 
the proceeds of the dog- tax to the support of libraries. If we can- 
not come by the means in any other way, let us, in this state, not 
disdain the help of the dogs in getting books for the boys. 

George's education will also largely depend on influences that come 
to him through his religious teacher. This matter is appreciated far 
less than it should be — the educational value of religion, the educa- 
tional power of the religious teacher. It is of the greatest con- 
ceivable consequence to George, in respect to his education merely, 
and apart from all considerations of his religious culture, that he 
should sit under the ministrations of a man of intellectual and moral 
force. Preaching does as much to awaken and stimulate the inteUect 
as teaching. I will therefore do my best to get into the pulpit under 
which George sits, a man who will interest, instruct and quicken 
him. I will take good sterling newspapers and periodicals, both 
religious and secular. In this way I shall get before his mind, long 
before he is able to master them, but not too early to make him. 
thoughtful and inquisitive, the great questions of the time, and the 
questions of all time, and of eternity. 

Well, in this way I have got George pretty well educated up to a 
certain point. He has got a good elementary knowledge of num- 
bers, of geography, of the grammar of his own language ; he can 
spell, and write, and parhaps draw a little. He has acquired a love 
of good reading, which is best of all. I should like to add that he 
has learned something of what we call nature, that is, of the beings 
and things that occupy this earth with us, the stones, the plants, the 
animals. That will doubtless come in time to the future Georges in 
the common schools, but at present there are few teachers who can 
teach these things, and the sciences themselves are not yet so sim- 
plified that they can be taught to children. George has got, at 14 
or 15 years of age, about the education which the common school 
system has given to the great mass of our population for the past 
fifty years — improved somewhat, let us hope — ^by modem devices. 
Now, if I have done my duty and he has done his, the boy has got 
an education which is not to be despised. If he make the most 
of it hereafter, extending his information by reading, using his op- 
portunities to profit by intercourse with superior men, above all put- 
ting thought and plan into his business, and so being constantly ed- 
ucated by it, he may become a man of fair intelligence, competent 
to do the duties of a man in the humbler walks of life. If he have 
unusual native power of mind, he may do much more than this- 
Such a mind will often burst through the limits which beset half- 
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trained minds of ordinary capacity and find or make itself a way to 
knowledge and power. These are the few cases which mislead the 
popular judgment. Because here and there one, rarely gifted, most 
rarely gifted with that indomitable perseverance which makes light 
of toils that would kill ordinary men, rises to eminence without the 
direct help of academies and colleges, it is inferred that ordinary 
men, of average talents, with moderate education, may do the same. 
But George is an ordinary boy. Even parental fondness has fnot 
discovered genius in him. If it had, that would be an additional 
reason for putting these rare gifts under training. But it is plain to 
me that the ordinary laws of human nature have their way with 
Oeorge, even though he is my boy. The question now is, shall he 
go on with his education f shall he go for some years to the high 
school or academy? The result of much thought on that question 
is, he shall go, if I can afford it. And ,1 will not be selfish or penu- 
rious in deciding whether or not I can afford it. I will scrimp, if I 
must, somewhere else, not here. I will get up an hour earlier or 
work an hour later at night, if I must, so that George may have a 
good education. What he has got hitherto I do not call a good ed- 
ucation. It is good, I hope, what there is of it, but if it is my duty 
to giye my boy a good education, I have not done all my duty in 
giving him a common school education merely, — not if by exertion 
and sacrifice I am able Co give him a better one. Some will say that 
this is the point when it must be decided whether or not George is 
going to be a farmer, because if he is, most of what is studied in the 
higher schools will be of no use to him. What use can a farmer 
make of quadratic equations and hypotheneuses and hydrodynamics ? 
Well, certainly, as much use as a lawyer or a doctor or a minister. 
*' Just so," says one, " a large part of what they study in these 
schools is of no use to any one." And yet it does appear that those 
who have gone through this training are, as a general rule, brighter, 
more capable, more accomplished than those who have not. They 
can solve difficulties in life more easily, think more clearly, calculate 
probabilities with better forecast, adjust means to ends with better 
judgment. If this is so, and few intelligent persons will deny it, 
then every fother will want his boy to have this training. George, 
then, shall go to the high school, if I can afford to send him, farmer 
or no former. Here he will carry forward the studies of which he 
learned the rudiments in the common schools. He will carry the 
study of mathematics onward to those problems which are not less 
practical because they are more abstruse. He will go more thor- 
oughly into the study of his own language. He will make acquaint- 
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ance with some of tlie master-pieces of literature. He will learn to 
write and to speak in such a way as to be able hereafter, when he has 
something to say, to instruct and please and persuade his fellow 
men. He will be introduced to those wonders of physical science of 
which the world rings from side to side. Shall he learn Latin ? 
Shall a boy who may possibly be a farmer learn Latin 1 You would 
think, to hear some men talk, that there was something awful in the 
idea ; that no former could expect to have his seed come up or his 
cattle bring forth after their kind, who so far tempted providence as 
to have learned Latin. The answer will depend, not on his prospect 
of being or not being a farmer, but on the means and disposition he 
may have, or I for him, to extend his education over several years 
to come. If he aspires to be a thoroughly educated man, farmer or 
no farmer, he will need to learn Latin. 

Of course all farmers cannot be thoroughly educated men. In 
the present state of things few can aspire to that luxury. So far as 
concerns the great mass of farmers* sons in Vermont, -my work is 
mainly done in urging them up to a good elementary and English 
high school education. But the question of goin^ farther is an open 
one to a good number, to a much larger number than are aware of 
their opportunity. The point now is, then, if they are going much 
further they will need Latin, because the study of Latin will make 
many other studies easier and more fruitful. I dwell on this ques- 
tion, because it comes up at the dividing line between what is called 
a practical and a liberal education. More than any other question 
it brings parents to consider what education is, what it aims at, what 
it is good for. When a man comes to see that some study, Latin 
for instance, can be of no direct use to a merchant or a manufac- 
turer, or a farn^er, and yet that the man may be more of a merchant, 
manufacturer, or farmer, and more of a man, for having studied it, 
he gets a new conception of education which leads to important con- 
sequences. I should like to have George become a thoroughly edu- 
cated man, farmer or no farmer, and if a good deal of exertion and 
sacrifice on my part will make that possible, he shall be. * But most 
lives are subjected to limitations. If the way to that seems to be 
shut against him, he must make the most of the opportunities prov- 
idence gives him, and even so may enjoy a great many of the pleas- 
ures and gains which only the highly educated man enjoys in the 
fullest measure. 

It is not necessary now to go on and discuss the question whether 
George shall go to college, because the principles already settled in 
my mind will lead me to desire that he should go, if circumstances 
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permit. I refuse to allow that the probability of his being a farmer 
"will make any difference in the question. I can see no good reason 
why I should favor the boy who is going to be a lawyer or a physi- • 
cian, over his brother who is going to be a farmer, by sending the 
one to college and not the other. It would be just as unfair as to 
leave twice as much of my property to the one as the other. The 
farmer needs the education as much, and can make as good use of it, 
as the lawyer. I admit that the probability of his actually becoming 
a farmer grows less the more education you give him, and that sim- 
ply because his education has given him the power to gain more of 
the desirable things of life with less work in some other way than 
by farming. But as the professions become more crowded, and com- 
petition grows fiercer, and as farming becomes less an operation of 
mere manual labor, and more one of skill and contrivance, more edu- 
cated men will be attracted to agriculture, and education will be- 
come more aAd more the road to success and enjoyment in this as 
in all other pursuits. 

Let us then, in closing this point of the subject, rest it on this 
general principle : that before we come to the special education which 
shall fit one to become a farmer, a professional man, or whatever else, 
we will give him as extended and liberal an education as the circum- 
stances will admit ; the more, the better ; the more thorough and 
scholarly, the better; the more varied, the better, provided each 
part be thorough ; the more extended, the better, certainly up to the 
time of his majority, or even a year or two beyond. How much 
education it is in the power of a Vermont farmer to give to his boys, 
will depend on how high a value he sets on education, and how 
ambitious they are to get ii If from that small, stony New Hamp- 
shire farm Ezekiel and Daniel Webster could find their way to col- 
lege, the same faith and heroism in father and mother and boys, 
could make the way to college possible — ^it is not necessary that it be 
made easy — from almost any farm in Vermont. 

But has George done nothing but study all these years 1 Has 
his life been all books, books, study, study, and nothing else ? Not 
80, if I am a wise father. The number of hours in a day, the num- 
ber of days in a year, that can be perpetually devoted to pure men- 
tal activity, without exhaustion to the mind and a strain upon the 
body, are fewer than we think to be ; we sit down and calculate them, 
and see how large a margin we have left for other occupations. And 
besides, an important point of education has to do with matters that 
books and school teachers have no concern with, the training of eye, 
ear, han<^ muscles ; the development of the body to strength and 
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Agility ; acquiring knowledge of common things, and getting, little 
bj little, common sense ; in short, that education by work, and ex- 
perience, and responsibility, through which boys become vigorous, 
knowing, capable, in practical affairs. Now in this part of educa- 
tion farmers have a great advantage over most others in the man- 
agement of their boys. There is always something at hand for boys 
to do in the time not required for study. A farmer's boy learns to be 
industrious, handy, thrifty ; he gets a vast amount of knowledge by 
dealing with stones, tiees, horses, cattle, birds, bees, grasses, grains, 
fruits, wind, weather, country stores, peddlers ; he has a thousand 
opportunities for getting varied knowledge which the village boy 
lacks. He has work entrusted to him, and gets independence and 
manhness through the sense of responsibility. 

Now all of these years George has been acquiring this kind of 
education along side of the other. At least, your George may do 
ao. What I am going to do with my village George, is a much harder 
question, and is, in fact, one of the hardest of questions. I am 
thoroughly convinced that every boy should be trained to some kind 
of industry — I do not mean a mere amateur, h'alf-work, half-play 
kind of employment, but to some one of the great, necessary, bread- 
winning industries of mankind. I do not think that good health, 
good habits, right notions of life, can be secured to boys so effectu- 
ally in any other way. The notion which village boys are getting, 
that going to school five hours a day, for five days in the week, for 
nine months in the year, exempts them from work for all the rest 
of the time, breeds habits of idleness and self-indulgence, which 
result in wasted and vicious lives. How to give to village boys the 
employment which they need, is a hard problem which is now occu- 
pying the attention of thoughtful men. But fortunately for you, it 
is not your problem. The chances are all in your favor that your 
boy will learn industry, economy, the value of time, and most of 
the essential, if homely, virtues, through the experiences of life on 
the farm. 

^ But sooner or later George must make his choice of a calling, and 
we will assume that he chooses to be a farmer. He has good reasons 
for his choice, and he chooses for those reasons, and not from ne- 
<;essity or whim. Because farming is an active, out-door, healthful 
employment ; because it is an honorable and useful calling ; because 
it ensures a competency and holds out the prospect of a moderate 
and comfortable degree of wealth ; and because it gives opportunity 
for the exercise of all the virtues, the cultivation of all the graces 
and the enjoyment of all the substantial comforts of life — ^he delib- 
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erately makes up his mind to be^a farmer. He has already done^ 
much in the way of preparation for his life-work. He has got con^ 
siderable training of muscles, of senses, of mind. He has acquired 
considerable useful knowledge, and the power and desire to get 
more. And now, just as a well educated young man turns his at- 
tention to the law, or to medicine, or divinity, he applies himself to 
the study of agriculture. He is not intending to be a gentleman 
farmer, but is going into the business for the purpose of making a. 
living. What, then, shall his special education for farming be ? 

Agriculture is an art — ^not a science. There is no science of ag- 
riculture any more than there is a science of medicine. Men some- 
times speak loosely of the science of medicine ; there is no such 
science. A science is something more than a mass of information — 
it is a body, an organized system of truths and principles establish- 
ed beyond dispute. But although medicine is not a science, there 
are many sciences relating to medicine, throwing light on it and 
guiding it on its difficult way, such as chemistry, comparative and 
human anatomy and physiology. Teaching is not a science, but 
there are various physiced, mental and moral sciences which render 
important help to the art of teaching. So agriculture, though not 
a science, is suiTounded by sciences which throw Ught upon it *And 
if we might call an art liberal in proportion to its affiliaftion with 
science, then agriculture is the most liberal of all the arts, for it is 
allied to more sciences than any other. Step out upon yon land 
and pick up a handful of soil, and before you can ai^swer all the 
questions which that soil puts to you, you must know something of 
mineralogy, crystallography, organic and inorganic chemistry. 
Stoop down and detach a single blade of grass with its roots, and 
you have in your hand all the essential data of the problem which 
that most interesting and wonderful science of botahy is called to 
solve. Crawling about under your feet, humming around your 
ears, infesting the plant you have in your hand, disputing with you 
the possession of the air you are about to take into your lungs, are 
living creatures whose structure, habits and relation to other or- 
ganic life form the science of entomology, which is only one depart^ 
ment of the vast science of zoology, which ti*eats of all animate be- 
ings on the earth and in the air and in the sea. Every plant that grows 
on your farm, every animal in the stock-yard, every bird and insect 
that hovers in the air, every implement of husbandry, every road^ 
fence, drain, farm building, every running stream, swamp, muck- 
bed, forest, every change of temperature, rain storm, drouth, every 
bare rook upheaved to the sun — everything, in short, that the farm- 
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er*s eye rests upon or his ear hears as he looks and listens by day 
or by night, represents to him a science which lies very close to his 
work and which it is his interest to know. Indeed, it would be dif- 
ficult to name a science in all the circle of them, which does not 
bear, immediately or remotely, on agriculture. George has learned 
something of these sciences in his general training, but he pursues 
them now not for purposes of training but for knowledge. He has 
learned the fundamental principles of chemistry, botany and physi- 
ology ; he should now pursue them into those details which touch the 
operations of farming. He studies chemistry as related to soils and 
the food of plants ; botany as related to seeds, growth, propaga- 
tion, hybridizing, grafting, irrigating, pruning; physiology as re- 
lated to the care and feeding of animals, breeding, fattening. His 
studies must now be real, connected with actual things, not mere pic- 
tures and illustrations of things. Where shall he go to learn these sci- 
ences? To an agricultural college ? Certainly to some institution 
where the elaborate and expensive fecilities necessary for prosecut- 
ing these studies are provided, if he can afford ii Certainly alsa 
to an institution which teaches these sciences not only in their ab^ 
etract and general character, but also in their special applications ta 
agriculture. To an agricultural college, then, I should wish to have him 
go, to learn the special sciences which relate to his calling. If these 
institutions, novel as yet and inexperienced in their work, are not 
able to afford him all the aid which some think they might render, 
they can still put him far in advance of what he would be without 
their help. If they have much to learn, they can already teach much 
that is worth learning. 

But where shall George learn the practical part of farming ? Cer« 
tainly not from books or lectures or from any instructions of men,, 
themselves inexperienced, but on the farm, in the actual operations 
of bon* fide farming. Experimental farming, amateur farming, 
fancy farming are all instructors and I should wish to have George 
keep a shrewd eye on all innovations and be ready to learn the les- 
son which they have to teach. But the kind of farming from which 
a boy learns most is farming pursued as a business, and for the pur- 
pose of making a Hving. When George has finished his scientific 
studies, or while he is pursuing them if it can be arranged that he 
can study winters and work summers, I should like to put him to 
work on some well managed farm, where he will see and share in all 
the operations of a diversified agriculture. This is the practice pur- 
sued in parts of the world where agriculture reaches its highest 
perfection, in the south of Scotland, for instance. There the lads 
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who are going to be head-farmers or stewards are first thoroughly 
educated in the schools and are then sent to spend a few years with a 
" scientific farmer," as he is there called; that is, a practical farmer who 
understands all branches of the business and has in operation on his 
farm, usually a large one, all the most approved methods. There he 
serves a sort of apprenticeship, giving his labors for the instruction he 
receives. Possibly some modification of this plan will be found to work 
v^th the farms attached to agricultural colleges, so that they can be at 
once models for instruction and remunerative, or, at least, self-paying, 
as farms. But farming can be learned no where but on a farm. A 
learner must for a time be an apprentice, either to some one else or 
to himself. However wise he may be in the theory and principles 
of agriculture, he will be a bungler and a loser till he gain skill by 
oxperience. 

But perhaps some one would hke to ask me how old George will 
be by the time he gets a farm of his own by this process. Perhaps 
the heart of the young man is saying to me, " Do you expect me to 
work and wait, and to keep Lucy waiting, all these years before we 
begin the business and enjoyment of life ?" My answer is that it is 
one main part of the business of life, and one essential condition of 
its best enjoyment, to make all necessary preparation for living well. 
It is thought by some to be a great advantage of the farmer's life 
that it encourages young people to marry early and gives them the 
means of a comfortable maintenance. Perhaps this is so ; I certainly 
ajn not wise enough to maintain the contrary. But let it not be dis- 
guised from the young people that if early marriage means a nar- 
rowing of the preparatory stage of life, then their whole life must be 
in the same proportion narrowed. For Lucy has much to do to fit 
her to fill, enjoy and adorn her position as a farmer's wife. That 
their minds may grow together under the enlarging and educating 
influence of their common calling, she too must have been educated 
up to the capacity of growth — which is really the best result and the 
test of all education. In all other callings a long apprenticeship 
must be served before one can set up for himself ; why should those 
who are going to be farmers, those, I mean, who aspire to make the 
most of themselves as farmers, take less time for preparation than 
others 1 George will begin to farm for himself by the time he is 
twenty-five years old, and will have earned his own living several 
years before that, and this is as soon as his brothers, who are going 
to be lawyers, doctors, ministers or merchants, will be able to enter 
fully into their professions. And if he is to be their equal in every 
respect, as I desire that he should be, their equal intellectually and 
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socially, with as good a chance for all the innocent good things of 
life, public respect, influence, position, office, he must take the same 
means and make the same exertions to secure them as they do. A 
■visit to our state legislature is full of instruction on this point. Of 
the members of the house of representatives, a large majority are 
always farmers. They are, in a sense, picked men, not the very 
wisest of their class in the state, but above the average. Any twelve 
of them taken at random would make good jurymen. On matters 
which have come within the range of their observation and reflec- 
tion, the local interests of their school districts towns and churches, 
they are competent to judge soundly. But, remembering the respect 
always due to our rulers, I shall content myself with saying that on 
many of the larger questions which come before them, they are not 
competent to form an opinion, and none are more aware of it than 
themselves. Timid from inexperience, unacquainted with the argu- 
ments for and against the measures proposed, unaccustomed to de- 
bate, novices in those parliamentary methods by which measures are 
carried or defeated without regard to their merits, they are, for the 
most part, silent, uncertain of their own opinions, usually conserva- 
tive but not proof against the impulses which sometimes carry them 
into hasty and ill-advised measures. I am not complaining of the 
legislature because it is so largely composed of farmers ; a state so 
thoroughly agricultural ought to have a legislature largely composed 
of farmers. Neither do I intend to speak disparagingly of these 
men. They are, in the main, estimable men. Some of them are in 
native endowment superior men. They went from the common 
school to the farm^ and there they have been ever since, leading a 
laborious, honest, useful life, as intelligent as men well can be who 
have had few opportunities of enlargement. The question is not 
about them ; they grew up when the means of education were remote 
and difficult. The question is about their children, whether or not 
they shall have a better outfit for life. The question is, when 
George shall be elected to the legislature, what sort of a member 
will he make! I want to have him so trained that when his brother, 
the lawyer, who may be chairman of the judiciary committee, pre- 
sents his view of a question in a close, subtle argument adapted to 
bewilder those whom it does not convince, George, the chairman of 
the committee on agriculture, can rise in his place, if need be, and 
in a straightforward, manly, masterful way, with the eloquence of a 
trained speaker and the dignity of an honest farmer, show the fallacy 
of the argument and bring the house over to his side. 

When that time comes, when the formers are as well trained and 
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every way as accomplished men as their brethren in the professions, 
then once again when the state needs the services of her best men, 
when great emergencies arise which call for the highest wisdom and 
valor, all eyes will instinctively turn toward the men who are holding 
the plow or digging in the cabbage-field, for the leaders and dicta- 
tors whom the hour demands. , 

I know too well what answer many will make to all this : " The 
education you describe is something very fine, but it would turn our 
children into gentlemen and ladies, whom we might have the pri;ir- 
ilege of waiting on. Education weans boys from the love of work, 
and our boys must work, as we did. Your scheme ianot practical. 
It may do for the sons of a few rich farmer, but the majority of boys 
are better off with a good common education and plenty of work." 
Are the farmers of Vermont, then, a peasant class, to whom educfei 
tion is to be denied, and denied by themselves, lest it lift them out of 
the station in which it has pleased providence to place them ? Is 
education something too good for them, something fit for their bet- 
ters but not for them ? I have not read aright the history of Ver- 
mont if any such spirit as this is native to the soil. I believe that 
nothing God has to bestow on his most favored childret is any too 
good for Vermonters, or for farmers. If education will make gentle- 
men and ladies of our children — and education and religion certainly 
will — there is no place where true gentlemen and ladies have a better 
right to live and reign and multiply their kind than on the farms 
and in the homes of Vermont. And if there is any good thing in 
life which we failed to get for ourselves because we came too early 
in the course of human progress, let us do all we can to secure it for 
our sons and daughters. There was one in history who thought it 
more glory to be a king-maker than a king. Let the farmer who is 
uneducated himself, and has felt his deficiencies, get his compensa- 
tion in giving superior advantages to his children. 
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A MORE. THOROUGH SYSTEM OF TILLAGE 
REQUIRED. 



By E. R. TOWLE, West Berkshire. 



. Prominent among the wants of agriculture to-day is a more thor- 
ough system of cultivation. Different methods are required now 
than were practiced by our fathers when the country was new. Then 
the soil was in possession of all its original fertility and richness, 
the accumulation of centuries, resulting from the growth and decay 
of vegetable matter, while besides, the surface of the ground for a 
considerable depth was penetrated in every direction with the roots 
of plcmts and trees, that not only in their decay furnished nourish- 
ment for the cultivated crops that were to follow, but acted meclian- 
ically upon the soil, keeping it in a loose and pliable condition, an- 
swering in a considerable degree the purposes of drainage and sup- 
plementing, if we may say, the work performed with the very rude 
and imperfect implements and tools that were used at that time. 

If attention is paid to the matter it will readily be seen why the 
early settlers, those who cleared their lands of the original forests, 
raised generally such bountiful crops with scanty and imperfect 
methods of cultivation. The soil was full of richness ; it had not 
been depleted and run out by long continued cropping or careless 
management, but contained in itself all of those elements that were 
needed for the growth and maturity of excellent crops of most of 
the kinds that we now raise. What crops of com cmd wheat and 
potatoes ; of oats, rye and hay were grown among the blackened 
stumps and log-heaps, where no plow had ever turned a furrow, and 
it was with difficulty the rude harrow could be used, yet these crops 
grew, the roots luxuriating in the rich mould below and sending up 
the stalks cmd branches that bore a wonderful harvest, making the 
blackened landscape smile and the farmer's heart rejoice. 

No weevil and rust then ; no blight nor insect pest ; no potato rot 
nor Colorado beetle ; no anxiety about manures or patent fertilizers ; 
— these are the portions of the farmers of to-day, and not of those 
of that long time ago. For years the implements of husbandry 
were poor and inadequate for the work to be performed ; still good 
crops were harvested until the primal richness of the soil became 
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in a measure exhausted by the imperfect surface cultivation, and 
more thorough methods were sought out. The improvement in 
farming implements and tools has been most remarkable within the 
memory of the present generation. It would be nearly impossible 
now for farmers to raise fair or medium crops with the utensils that 
were used forty or fifty years ago, as from the present condition of 
the soil a much more thorough cultivation would be necessary in 
addition to the manure that is usually appHed. 

Think of turning up a field with a wooden plow shod with straps 
of iron, harrowing with a wooden-toothed harrow, cultivating the 
com and potatoes with one of these plows or a home-made harrow, 
and doing the hoeing with a clumsy, heavy iron hoe. These were the 
tools used by the pioneer farmers of these towns, now and then one 
of which may still be preserved as a relict of the olden time, but 
most are gone ; gone with the serried ari-ay of blackened stumps 
that scarred the landscape all around, '^ tally-marks " of the pioneer 
farmer's toil. One generation rests upon these hill-sides, another is 
fast passing on toward that bourne from which no traveler ever 
returns, while a third is coming upon the stage of action. May 
the graves of our ancestors ever be cherished and may God's bless- 
ing f^st upon the descendcmts who stand in their places and with 
united efforts strive to retain, to build up and beautify the farms 
and homes of our beloved Green Mountain state. 

As the stumps and roots were removed or decayed in the ground, 
an3 the process of cultivation went on year after year, the soil be- 
came more compact and firm, the large amount of vegetable matter 
gradually disappeared, and necessity compelled the firmer to the 
exercise of more ingenuity and skill in his occupation, in order to 
realize adequate results from his toil. 

Notwithstanding the great improvements that have been made in 
farming implements and machinery, by the use of which a better 
and more thorough system of cultivation should be the result ; yet 
the progress made in this direction has not been what it should be, 
nor what might be expected under the circumstances. With all that 
we can lay claim to in this direction, and the amount of fertilizing 
material that is yearly produced upon the farm, there is an impres- 
sion prevaiHng to a greater or less extent that our lands are deteri- 
orating — ^ih some cases slightly, in others more perceptibly, and that 
something must be done to counteract this tendency to depletion, 
or exhaustion and poverty will be the result. 

Allowing that our farmers are making all the manures that they 
possibly can, or that they will do this in the future, 1 wish to call 
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attention to the importance of a better system of tillage or a more 
thorough cultivation and working of the soil, as one means by which 
larger crops may be raised and the mechanical condition of the soil 
improved. 

Plowing is the basis of good cultivation, and the ease, rapidity 
and thoroughness with which the last can be accomplished, will de- 
pend in a great measure upon the manner in which the first is per- 
formed. And here I would say that plowing is an aii; of itself, 
something that must be learned before it can be properly performed. 
It is not every man that can plow well, far from it ; it is a kind of 
labor that requires good judgment, skill and dexterity. 

First, a word about plows. It must not be expected that one 
plow, however good, will be sufficient for all purposes of the farm, 
or that the same plow is alike adapted to all kinds of soils ; if so, 
here is a mistake that needs to be corrected at once. There are a 
great variety of plows made, of all shapes and sizes, and of differ- 
ent materials, adapting them to all kinds of land and work. If a 
farmer's soil is light — sand or gravel — ^he needs a plow with a differ- 
ent shaped mould-board from his neighbor, whose soil is clayey and 
stiff. One kind of plow is better adapted for breaking up green- 
sward than working in old ground, and the opposite may be said of 
another. 

Good judgment is needed in the selection of the right kind of 
plow for the particular work that is to be performed, and the farmer 
should understand his position well before purchasing. A good 
plow may not work well at first if not properly adjusted, hence the 
&rmer needs a mechanical eye. 

The plow should be gauged to run straight and true, cutting a 
furrow of the right width and depth, and requiring but little effort 
to keep it in a proper position. The evener, whiffletrees and driving 
lines should also be correctly adjusted, and thus rigged, with a good 
team, excellent work should be accomplished, provided a workman 
has hold of the handles, but no sane man would send such an equip- 
ment as this to the field in charge of an ignorant laborer or boy and 
expect good work. If the field is free of obstructions, with a little 
practice and careful management, fair work may be accomplished ; 
but alas, I say, how seldom is this the case in this state. A large 
portion of our meadows are stony, presenting serious obstacles in 
the way of the plow and requiring a great deal of patience on the 
part of the operator to perform creditable work. 

Of course the enterprising farmer will not follow the practice of 
turning under a crop of stones every time he plows, but will keep 
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them well removed, and I believe it wotQd often pay to have a man 
follow the plow and throw out upon the surface those that become 
uncovered and loosened in the furrow. But after the best that 
<5an be done under the circumstances, still there will be many stones 
or other obstructions in the ground, and the plow will often be 
brought to a sudden halt or thrown out of the furrow, and if care is 
not exercised bad work will be made. Sufficient care is not gen- 
erally exercised in plowing ; if obstructions are in the way, they are 
lightly passed over, frequent baulks are made that will interfere with 
the work of the harrow, and the field is left scarred and uneven. If 
a farmer does not perform this work himself, he should see that it is 
done properly. . Some plows leave the furrows in a light and partly 
pulverized condition, and are to be much commended for this 
feature. 

Where fields have been plowed of a uniform depth for a long series 
of years the ground underneath the furrows will gradually become 
more compact and hard, interfering with the passage downward of 
water, holding it as in a basin, and preventing that fall development 
of the roots of plants, sown or planted, which a more thorough work- 
ing of the subsoil would assist. In such cases there is no doubt 
that plowing a little deeper once in a while, breaking up this sub- 
atratum of earth, would be beneficial, as it would not only deepen 
the soil, allowing the plant roots to penetrate downward, but also 
bring to the surface mineral matter that is of value to crops. There 
are many instances where lands, and especially light soils, have been 
plowed somewhat deeper than usual with great success, but this prac- 
tice should be followed cautiously, as the bringing upon the surface 
of too much subsoil at one time has been attended with considerable 
injury to the land. 

We do not plow enough. If greensward has been well turned 
over, either in the fall or spring, perhaps there need be no occasion 
for plowing a second time before seeding, but with old ground the 
case is different If this was plowed in the &11 and cannot be plant- 
ed or sown until somewhat late in the spring, the soil will become 
compact and hard, and unless much pains is taken will be 
loosened and pulverized only to a little depth, furnishing a very 
shallow seed bed. It would be much better to plow such lands again 
in spring, unless a deep-cutting harrow, like the Randall, is used. 
In some European countries men follow plowing as an occupation, 
and in this way become very expert in the business ; it is not so here ; 
the farmer is expected to do all kinds of work, and perhaps does 
not in this way become as proficient in any one branch as he should. 
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But we contend that the farmer should know how to plow and 
how to do it well, and that he should insist on its being properly 
performed by his workmen, and especially that the boys be early 
trained in this art of husbandry. It is not a menial occupation, but 
one that is honored and ennobling, one that has claimed the atten- 
tion of some of our greatest men. Bums composed some of his 
poems while following the plow, and we once read of a noted feirmer 
saying that he could arrange an agricultural address with good suc- 
cees while engaged in this operation. Let no one despise this labor, 
but remember that 

** He who by the plow would thriye, 
Must either hold, himself, or driye." 

If the plowing has been properly performed the after cultivation 
will be comparatively easy, and there will be no difficulty in making 
^ good seed bed, but if this is noi the case no amount of harrowing 
will compensate for this deficiency. 

We harrow and cultivate for the purpose of loosening up the soil 
that has been inverted by the plow, pulverizing it and making it fine 
and mellow for the reception of seed. It should be understood 
that the seeds sown or planted, many of which are very small, can- 
not germinate and grow with any degree of certainty or thrift in a 
hard or compact soil, or where it is but imperfectly pulverized and 
full of lumps. The small, fibre-like roots of the plcmts seek to 
Bpread around and down into the earth in search of nourishment, 
and the finer 6md more mellow the soil the better will this be accom- 
plished and the more robust and healthy will be the growth. The 
roots of these plants obtain their nourishment from the soil and 
fertilizers applied, not in a solid but in a liquid form, hence the ne- 
cessity of making both the soil and the manure as fine as possible, 
430 that the fertilizing properties which only can stimulate growth 
and development, may be the more easily 6md quickly appropriated. 

The harrow follows the plow in its work upon the farm and is 
liardly second to it in importance. Its object has been specified and 
we wish to impress upon all the necessity of using this implement 
much more than we do. We do not harrow our ground one-half 
•enough. We are in too much of a hurry to get the spring's work 
done, and are more anxious about this than in performing it in the 
best manner. We want less of surface work and more of getting 
down to the bottom of the furrow. If the old spike-tooth will not 
do this — and it will not — ^then get some other kind that will, as the 
Share's, LaDow's, or Randall's. These will go down to the root of 
things, will cut up and pulverize 6md make fine the furrows and the 
17 
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manure, mixing it well with the soil, especially the two latter, which 
is what we want. This thorough working will also help to unlock 
the store of plant food still in the earth, but hitherto in an unavail- 
able form, and bring richness to the surface transforming it into- 
fruitful harvests. 

There is an old saying that " tillage is manure," and it has been 
proved true in very many instances. Lawes and Gilbert of England 
have raised barley upon the same land for twenty-six consecutive 
years without manure, obtaining always the same yield, simply by 
thorough cultivation. Many farmers have ^taken apparently worn- 
out land and pursuing a different and more elaborate system of cul- 
tivation, often with no manurial resources beyond the farm,, have 
achieved wonderful results. Is it too much to state that if we ex^ 
pended twice the present amount of labor on our land in cultivating 
crops the yield would be increased one-fourth ? I think not. Then 
is there not here a stimulus to exertion, an aid to the manurial re- 
source^ of the farm that is worthy of our most serious attention and 
consideration ? 

Before leaving the harrow, I would say that hardly any one kind 
is sufficient for the wants of a farm. The wheel harrows cut and 
pulverize the soil deeply and well, mixing and covering the manure 
in excellent shape, but they do not smooth and level the field as 
much as is desirable and will cover too deeply the wheat, oats, and 
small seeds ; and in addition the farmer should have a fine-tooth or 
smoothing harrow, when with the two all kinds of work can be well 
and properly done. 

I would not omit to mention the roller as most useful upon the 
farm, in smoothing the fields after seeding to grass, in flattening 
down the furrows of greensward previous to harrowing, pulverizing 
manure, etc. If an attachment for the sowing of grass seeds wa» 
used, considerable time and labor would be saved and a more uni^ 
form distribution secured. 

Thus far my remarks have been confined to the preparation of the 
soil for sowing or planting, and one word more before I proceed. 
We should never work our land, if possible to avoid it, when wet 
and heavy. I am confident that bad effects have often resulted 
from this practice, and the yield of the crop has been seriously di- 
minished, sometimes nearly ruined, from this cause alone. We had 
better wait a little longer before plowing our land or putting in our 
crops than to do this when the ground is wet and heavy. This con- 
dition of the soil shows a great want, and that is drainage. On most 
of our farms a thorough and perfect system of cultivation cannot be 
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fully carried out until attention is paid to this matter — indeed, we 
may well term it a prerequisite of good husbandry. But the limits 
of this paper will not admit of elaboration upon this point, for it 
for it would well form the foundation of a most exhaustive article of 
itself, and should be thus treated. 

' But after the most thorough preparation of the soil for the creps, 
and after the seeds have been sown or 'planted in the bast manner, 
the process of cultivation does not end. The proper care of the 
planted crops require much labor and skill for their best develop- 
ment and most profitable returns. If the previous preparation, of 
which mention has been made, is thorough and complete, the after 
CYiltivation will be proportionally easy and satisfactory, but this m ust 
be well attended to and in its proper season, for the finer and more 
mellow the soil is kept, the greater will be the growth of the plants, 
the more healthy their condition, while the weeds will not have op- 
portunity to put in an appearance, much less to make a growth or 
mature their seeds, robbing the land of its richness and laying up in 
store labor and perplexity for future years, for you know the ol d 
saying that, "one year's seeding makes seven years' weeding." 

Then let us not forget to cultivate the com, the potatoes and root 
crops thoroughly and well, without regard to the number of tim es 
this work is done, performing all that we can with the horse and the 
best implements that we can obtain for the purpose. 

In many sections of this country when the plants are small thia 
work is easily and expeditiously performed with light smoothing 
harrows, having backward-slanting teeth, taking a wide sweep broad- 
cast over the fields of com and potatoes, destroying the newly start- 
ing weeds but not injuring the plants. This practice is frequently 
followed out upon the fields of corn, keeping the surface clean and 
mellow until the plants are six inches high, when the cultivator and 
hoe are then used until the growth becomes too great for their work. 
This practice of cultivation may be new to some, yet it is successfully 
practiced by many farmers. 

But I need not pursue this subject further. It is perhaps neces- 
sary to re-state that the more labor and attention we bestow upon 
our soil and crops, the better and more satisfactory will be the re- 
sults ; or that, if following out a more thorough system of culture 
we can thereby add to the fertility of our farms, supplement our 
manurial resources, tum the tide of deterioration into one of im- 
provement and progress, stop the ciy of " our farms are running- 
down," we are achieving a success well worth the labor of work- 
ing out. 
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SUGAR FROM CORN, BEETS AND SORGHUM. 



Not a UtiJe interest is manifested in the experiments already made 
4md those yet to be made in providing the necessary amount of sweet 
for the millions of our country from materials so familiar and com- 
mon as com, beets and sorghum. We feel that the greatest amount 
of gratitude and aid is due to those men who are trying to establish 
this as not only among the possibilities, but as a profitable and val- 
uable enterprise. 

Professor Collier expresses the hope that the matter will not be 
dropped, in Vermont, until the feasibility of the same is established, 
as he is very sure it will be in the near future, and that his experi- 
periments this year, with com especially, confirm and strengthen his 
previous ones. 

The effort made by Mr. N. B. Safford of White River Junction 
with sorghum, under the auspices of the state agricultural society, 
was a failure, owing, so far as we can now see, to the early and pro- 
tracted drouth, the seed failing to germinate, having been sown with 
a common seed drill which did not cover it to a sufficient depth. 
Mr. Safford writes that of the seed he distributed, " Mr. J. O. John- 
son of Norwich, Vermont, raised seventeen square rods of very good 
sorghum stalks, growing nearly or quite ten feet tall, and from this 
growth he procured seventeen gallons of syrup, weighing 11 1-2 
pounds to the gallon. The stalks were crushed with temporary 
wooden rollers and they estimated that fully 20 per cent of the juice 
remained in the stalks. 

"J. W. Sanborn, Esq., superintendent of the New Hampshire state 
&rm, raised nearly the same amount of sorghum, which was worked 
at Mr, Johnson's with nearly the some results. 

'^ Mr. Johnson is so well pleased with the result of his experiment 
this season that he proposes next year to raise a number of acres o^ 
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sorghnm, procure better machinery, and give it a more thorough 
ijrial." 

Mr. Sanborn of the New Hampshire state farm has, we believe, 
raised several acres of beets this year with fair success, selling them 
to the Portland sugar manufactory. 

Professor Dole, of Norwich university, has also been making some 
experiments with com. We subjoin his short account : 

OOBN AND SOBGHUM FOB SUGAB MAKING. 

• 

In view of recent developments in making sugar from com and 
sorghum, it would seem that we have here in Vermont a new product 
which may be successfully utilized for this purpose. Professor 
Collier, who is deserving of all praise for what he has done in this 
direction, is very sanguine of success. Hearing his lecture in Mont- 
pelier last winter, I determined to try, in a small way, if sugar could 
profitably be made from com. These experiments have not been very 
extensive, but the results certainly justify further trial. 
' I began my experiments witti com just at the time the ear began 
to form, and they were continued till the com was ripe. Trials were 
made with Sanford, sweet and common yellow coiga. The quality 
of syrup was about the same from all. But the stalks of the yellow 
com were so small that I did not find them profitable to use. The 
quantity and quality from Sanford and sweet com was nearly the 
same. It must be remembered that these experiments were not 
carried on with that degree of exactness that a chemist would have 
used in his laboratory ; the idea being to do the work in the simplest 
manner and in a way that any one can easily follow. 

The process of making which I used is as follows : The leaves 
are stripped from the stalks, which are then run between the rollers 
expressing the juice. Lime is now added in sufficient quantity to 
neutralize the acid present, which may be known by dipping in a piece 
of red litmus paper. The juice is now allowed- to stand a few min- 
utes when it is poured into the kettle or pan in which it is to boil, 
care being taken not to disturb the sediment at the bottom. As 
soon as it begins to boil a thick green scxmi will rise, which is skim- 
med off. It is now boiled down as rapidly as possible to the de- 
sired consistency. 

I did not enter into all the details of manufacture as given by 
Prof. Collier. I added sulphurous acid in a few cases to neutralize 
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any excess of acid, but found no advantage in it, though it might 
be found beneficial in other cases. 

I used some of the amber sugar cane (sorghum) furnished by 
Mr. Edwin House of Waitsfield. * It is sweeter than com and in 
the C6ise& tried made a little better quality of syrup. The sugar 
made from both the sorghum and com was thoroughly tested for 
cooking purposes, and found to be superior to any found in the 
market. * 

Which will be found the more profitable to grow, com or sor- 
ghum, I am unable to state. There is one advantage in favor of the 
com — the stalks, after, the juice is pressed out, make a good fodder, 
and it can be easily dried and packed away like hay. The refuse 
from the sorghum my cattle would not eat, although horses seemed 
to relish it. Another thing in favor of com — the ears can be ri- 
pened sufficiently to cure, be taken off and the stalks used for sugar. 

Of the kinds of com for this purpose I am inclined to think the 
Sanford the best, all things considered, for Vermont. Further ex- 
periments are necessary to determine this to a certainty. As to the 
amount of sugar that can be made from an acre, I cannot say, but I 
made at the rate of fifty gallons of syrup to the acre from Sanford 
com after the ears were taken off to dry. 

It seems to me that we have here a new and what will prove to be a 
profitable field of industry. It is certainly worthy of the fullest 
investigation, and I hope that measures will be taken another year 
to give it. a full and fair trial under the most feivorable circum- 
stances. For this purpose the concerted action of a number of 
farmers would be best, as they might, at very little expense to each, 
get all the necessary appliances, and the probabilities are that they 
would be well repaid. 
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VERMONT AS A HOME. 



By Hon. ALBERT DWINELL, Calais. 



-J. B. Mead^ Superintendent of Agricultural Affairs of the State 

of Vermont: 

My attention was recently called to an article published in the 
Butland Herald and Olobe of August 28th, entitled The Future of 
the Vermont Farmer, which in my opinion ought to meet the rebuke 
of every loyal Vermonter. I am surprised that such an article 
should appear in' one of our state periodicals, and much more that 
it should be written by any one who may have had the pleasure of a 
home among the green hills, and enjoyed the blessings of our insti- 
tutions. 

The writer must have been in a fit of despond, for he sees nothing 
for the Vermont farmer but continuous hardship and general de- 
pression of agricultural civilization, all because railroads have pene- 
trated the far west and opened fresh fields and pastures new. In 
proof of which the writer states: "Thirty years ago central New 
York was a wealthy wheat-growing region ; to day the vast system 
of railroads places western wheat and fiour in the eastern markets 
at so cheap a cost that fruit-growing and dairying are the leading 
industries of the farmers in the middle states, and in Vermont dai- 
rying is about all that is left to the farmer, and the west will eventu- 
ally wrest all the profits of that industry from our hands, for every 
year sees the hold of the east on its old-time employments of agri- 
culture and dairying relaxing, as new railroads are built and trans- 
portation rates are simplified and reduced by the emulation of the 
Grand Trunk lines. * * It is getting worse. every year, with no 
prospect of getting better. * * And that this threatened usurp- 
ation by the west of the dairying interest, that for several years 
has been all that was left to the farmer of the middle and New 
England states, will be a blow, severely felt in a hard, poor state 
like Vermont ; for outside of the Champlain valley and a small 
strip along the Connecticut river from Bamet to Brattleboro, Ver- 
mont is a very poor state. The valley of the Otter creek is a fertile 
tract, and there are some fine intervals lying along the Winooski 
and Missisquoi rivers, but the rest of Vermont is so poor that it 
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wotQd have been better for the state if a number of the mountain 
towns had never been cleared for settlement, but had been left to 
grow up to forests." The writer further states: "It it more likely, 
with the decay and desertion of our Vermont farms that is taking 
place, consequent upon the increasing emigration of our young men to 
the west, that some towns in Vermont will be eventually remitted to the 
solitude from which they were rescued, for the energetic, ambitious 
and enterprising natives will not be content to stay and barely eke 
out a hving in Vermont when the luxuriant wheat fields of the west 
beckon them thither, and during the next 10 years we look for a. 
large emigration from the Vermont farms to the west and conse- 
quent increasing signs of decline in agriculture and farming indus- 
tries throughout all our coasts. The situation is not the temporary 
result of hard times that has followed the panic of 1873 and the 
shrinkage in value incident to the passage from inflation to hard 
pan and resumption. It is a permanent change in our civilization 
that was inevitable the moment that the railroads reached the utter- 
most parts of the west and solved the problem of quick and cheap 
transportation to the east of agricultural products." ♦ * ♦ 

Had the above article been written in the interest of some railroad 
enterprise or in the interest of colonizing some western state or ter- 
ritory it might be looked upon with some degree of allowance. But 
emanating as it does from a a i-ich agricultural section, it cannot do 
otherwise than foster a spirit of discontent, which would be detri- 
mental to the best interests of the state. Is it true, because New 
York was once a rich wheat-growing state, that her agricultural 
products are less remunerative, because there has been developed 
to them the resources for an interchange of products? Is it true, 
because farms near large towns and cities have been converted into 
vegetable and fruit raising that they are less remunerative ? Is it 
not true that the rapid increase of the inhabitants in our country 
and corresponding growth of towns and cities open new mar|cets 
and demands which will inevitably change the base of agricultura 
products, for the governing principle of the farmer is to devote his 
lands to such products as will bring to him the most profitable re- 
turns ? That instead of the farming and general interests of Ver- 
mont being depleted by the great railroad system, it has opened to 
us meirkets both home and foreign which are avenues of wealth to 
the industries of the state. By it Vermont marble to beautify and 
adorn finds its way to distant parts of the country. By it we find 
blooded stock of Vermont improving the herds of sheep and cattla 
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in the south and far west And by it our products are made availar 
ble to the demands of the larger markets. 

Articles like the above, berating and speaking in the most deplor- 
able terms of the prospects of farming in our state, can but have & 
tendency to create and foster a feeling of discontent with the peo- 
ple of the state, especially with the young and enterprising who 
are not established in business. To those who may have been influ- 
enced to believe that Vermont is a poor, hard state, and that there 
are but a few localities worthy the attention of the agriculturist — ^ta 
such it might be well they should go 6md traverse tiie country be- 
tween the Mississippi and Missouri rivers, thence into Nebraska and 
Kansas, or over the rolling, grazing regions of Wyoming and Col- 
orado, thence across and down the Sierra Nevada mountains, into the 
broad valley of the Sacramento. When they have learned the cus- 
toms, habits, advantages and disadvcmtages of these locaUties, they 
might be led to look back to the old Green Mountain state, with her 
mountains, lakes and rivers, her towns, churches cmd institutions of 
learning, with her flne cottages cmd farm buildings, and behold 
more happy homes and contentment than they have been able to 
find in the west. In recent travels in Califomia and the west, and 
observing their ways and habits, I was led to the conclusion that if 
the people of Vermont would deprive themselves of the comforts, 
luxuries and pleasures of life that the farmers and workingmen of 
those localities adopt, we should hear very much less about hard 
times and of farms going back on mortgages. 

While the writer foreshadowed the doom of the agricultural inter- 
ests of the state by usurpation and poorness of her soil, and has 
alleged that the farmer young enough to succeed in a new country 
has nothing to hope for in Vermont and must go west, if he is 
obliged to cut his own fodder, rather than toil terribly in Vermont 
to be undersold by the west ; notwithstanding such allegations we 
have evidence to believe the productiveness of Vermont soil is more 
than an average with that of the west, and that the value of her crops 
per acre are more ; as is shown by the following, taken from the re- 
port of the commissioner of agricalture for 1878, showing the aver- 
age cash value per acre of the principal crops of the farm taken to- 
gether for the year 1878 : 

Vermont, 12.24 

Illinois, 7.68 

Minnesota, 7.76 

Iowa, 6.80 
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Kansas, 7.58 

Nebraska, 6.55 

Wisconsin, 9.77 

Thus it will be seen the value per acre of Vermont farms largely 
exceeds those of the states mentioned and is in excess, on the aggre- 
gate, of 65 per cent. It is said it costs more to raise crops in Ver- 
mont; that is true, but the extra expense is largely owing to the 
expense of keeping our farm lands up to a full standard of produc- 
tiveness, while the lands of the west are constantly decreasing by 
constant cropping. Vermont is rich in grandeur and beauty, her 
Boil is fertile, her institutions are unsurpassed, and her resources, 
both developed and undeveloped, are inciting the enterprise and 
wealth of the state. 

That the interests of the state suffer in various ways is admitted. 
Our style and customs are not in accord with paying debts. Per- 
haps there is no one. feature by which the general interests of the 
state suffer more than by the present oppressive, in-egular railroad 
tariff. For example, I quote the sayings of H. E. Alvord of East- 
hampton. At a recent agricultural meeting in Massachusetts he 
says : " Last fall I saw a refrigerator-car load of butter arrive in 
Boston from Iowa, over the Canada route, which cost the shippers 
only 60 cents per hundred weight for transportation, with no charges 
for ice, while by tiie same train came a load of butter from Vermont 
in a common car, its condition soft and unsatisfactory, the freight 
rates varying from 80 cents to $1.00. These two lots of butter were 
equally good at home, but on arriving at market the one that cost 
most to get there sold for less than the other." 

He further states, "the Boston & Albany railroad is largely owned 
by the state, yet the cheesemakers in Berkshire and Worcester coun- 
ties, part owners of the road, are compelled to pay four times as 
much to carry a ton of their produce to Boston as is paid for the same 
weight of Wisconsin cheese carried over the same rails." 

What is true of Massachusetts is true of Vermont, and what is 
true of dairy goods is, in a degree, true of ail kinds of farm products 
sent by rail to market. That the people of Vermont should suffer 
such great injustice, and be shorn of what would seem to be their 
constitutional rights, is lamentable, and will be endured until the 
people, who are the rightful sovereigns, shall, by their united influ- 
ence, correct the wrong. The farming of Vermont, if given a fair 
field, will hold its own with other states, but it can't bear the com« 
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petition it must meet when such, advantages in transportation are 
given competitors by home roads. 

Our present mode of executing the listing laws of the state is very 
irregular, and is oppressive to the class that should be most favored. 
When such wrongs shall be corrected and the people are led to see 
that it is the abuse and not the use of railroads by which we suffer, 
then, and not till then, may we expect to see the state dev^oped to 
that high standard to which her resources entitie her. 



Digitizi 



ed by Google 
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By O. M. TINKHAM, North Pobifret. 



In no branch of agricultural indusiay has there been shown more 
interest, more careful experiment and thorough research in the last 
ten years than in that of dairying — ^the management of milk and its 
products. 

Being a '^ butter dairyman," I shall attempt to discuss only that 
branch of the subject, and the object of this paper is to gather and 
put on record most of the methods now in common use for getting 
the cream from milk for the making of butter. 

From the earliest times with which we are acquainted, it has been 
the practice to set milk in small, shallow vessels in a moderate tem- 
perature, where it remained from 36 to 48 hours for the cream to 
coUect on the milk, when it was skimmed off and churned at proper 
intervals. 

These pans, within the period of my recollection, were almost 
entirely of earthen ware, and tin pans were looked upon as yielding 
less cream from the same milk, and probably correctly so, as metal 
is a much readier conductor of heat than the earthen ware. While 
these vessels were almost wholly in use, there were localities, espe- 
cially south, in which the milk was set in " spring houses," in deep 
" crocks '* in the cold water. 

The setting of milk in small tin pans is still practiced in many of 
the smaller dairies of Vermont, and by some of the best dairymen 
jof the state who have larger dairies; and it may be questioned 
whether, in a favorably located dairy room, and in the most favora- 
ble season, more or better butter can be made by the skilled dairy- 
man by any other method, though under less favorable conditions 
the product by various other methods must be more, and in any 
case the saving of labor very great. 

The first considerable changes which we recall were the " Jewett 
pan" and the " Orange county system." The first was a pan about 
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six inches deep, and of sufficient size to hold the milk from one 
milking of the herd. Four of these pans were required for a set, 
and the milk was allowed to stand 36 or 48 hours, as desired. 

This pan had a second or false bottom, with a space between them 
through which cold water was made to flow, with the idea of secur- 
ing a lower and more even temperature in hot weather, or hot water 
was poured in in winter to raise the temperature. 

The Orange county system used cans of about 20 inches depth 
and eight inches in diameter, which were set in wooden tanks as 
they were filled with milk and the tanks filled with cold water, which 
came up outside the cans as high as the milk inside. Mr. F. D. 
Douglas of Whiting varied this somewhat, using pails of the ordi- 
nary size, about 12 quarts, used substantially as described above. 

The next step in pans was the making of a second pan, in which 
the milk pan was suspended, leaving a space around the sides of the 
pan as well as under the bottom, and cold water was made to flow 
around as well as under the milk pan, which gave more cooling sur- 
&ce and improved its ^plication. There were various patents of 
this idea, varying chiefly in devices for utility and not di;ffering ma- 
terially in principle. 

The next device for pubHc fovor was a startling one. Heretofore 
it had been universally accepted as fact that milk must necessarily 
stand at least 36 hours to get all its cream ; that it should have a 
certam amount of light and free ventilation that all animal odors 
might pass off. 

The Cooley system, brought out by Mr. William Cooley of Water- 
bury, and made by the Vermont Farm Machine Company of Bellows 
Falls, boldly took the gi*ound that there were no injurious or offen- 
sive odors in the milk of healthy cows properly fed ; and his cans, 
9 inches in diameter and 19 inches deep, when filled with milk were 
covered loosely by an inverted pan, the cans set in an iron-lined, 
wooden tank, the covers fastened down, and then the tank filled with 
cold running or ice water, completely covering the cans. A better 
idea of its appearance may be had from the cut following: 
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The whole kept at a temperature of from 40^ to 45^ is expected 
to completely separate the cream from the milk between milkings, 
when it is skimmed (by drawing the milk from below the cream) at 
not longer periods than 12 hours, thus making but one set of cans, 
or enough to hold one milking of the herd, necessary. 

The sectional view of a can in the tank will give a clear idea of 
it« operation : 



v^«6S*4S55!N5iiiS&5i^&a5t^i^«5^*^5i^^ 




The theory of the Cooley system is, that milk should be cooled 
from all points of contact ; that cold setting prevents the developing 
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of cifensive odors, and that such as may be present are readily ab- 
sorbed and held by the water, which prevents the contact of the 
surrounding atmosphere. Their apparatus has been improved in 
utility and ease of management, but its principles of construction 
have not been changed. 

About this time Mr. D. B. Wooster of Marshfield brought out a 
milk- setting can of different design and constructed on a different 
theory of the proper handling of milk. Mr. Wooster believed that 
milk should be cooled from its upper portion only, and his can, of 
about the size of those before named, had around it, a little above 
the middle, a cup-shaped rim, giving the can the appearance of hav- 
ing been set through a hole in the bottom of a ten- quart pan. 

Through this rim or channel about the can cold water was kept 
flowing, or ice placed, thus cooling the milk at the upper part, the 
theory being that the watery parts of the milk acquire a greater 
specific gravity as they cool, move downward, and thus force up the 
milk in the lower portion of the can, which in turn moves downward 
again, till all is equally thoroughly cooled ; while the butter globules, 
less affected by the low temperature, rise with the milk, or of their 
own motion, and remain at the top. 




WOOSTER S PERFECTION CREAMERY. 

Mr. Wooster afterwards built a creamery on this principle (shown 
above), the cans being fastened in the bottom of a tank at about 
their middle, while the lower portion hangs in the ordinary temper- 
ature ot the cabinet below. The tank above is filled with cold water 
or ice water, while gauze-covered tubes in the cover admit of free 
ventilation. 

In this creamery the milk is drawn from the funnel-shaped bottom 
through a faucet, by which it is claimed all sediment is carried away 
with the milk. 
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MOSELEYS CABINET CBEAMEBY, 

(Moseley & Stoddard, Poultney,) might, from its general appear- 
ance, be taken for the Wooster by a careless observer, but it differs 
from that materially, and is constructed upon a different theory. 

The theory of '^ currents " is discarded in the Moseley, and the 
milk is cooled the length of the can ; the can appearing through the 
open doors of the cabinet above not being the milk can, but a 
larger one in which the milk can sets, leaving a space of about half an 
inch between the two for the ice water, the theory being that less 
ice will be required to bring the temperature down to the desired 
point where there is so small an amount of water to cool, while cool- 
ing from the entire surface of the can with which the milk is in con- 
tact. 

In this can the milk is drawn from the bottom through an '^illu- 
minated faucet," which shows when the cream approaches the out- 
lei These cans are readily removed for repairs or any other pur- 
pose, when desired, by unscrewing a rubber-packed nut on the bot- 
tom of the can which holds it in place and makes it water-tight. 

Another Vermont invention is 




FEBGUSONS BUBEAU OBEAMEBY, 
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<Ferguson Bureau Company, Burlington). This differs materially 
in theory and construction from the deep, cold and half-cold setting 
systems before described. This, as the name indicates, is a " bu- 
reau," the drawers of which are milk pans, with a space above for 
ice and one below for the cream pail, etc. The pans are of such size 
as to hold one milking of the herd, and thus four pans are required^ 
and the milk stands from 36 to 48 hours. The pans placed as 
shown in the cut stand on rollers, an adjustable track is placed for 
the pan to be used, the pan rolled out for the milk to be strained 
into it, then rolled back into the bureau and the door closed. 

Mr. Ferguson believes milk should stand 36 hours to make the 
best butter ; that air of about 60o is the best medium for its setting 
and cooling, and his apparatus was made to give good *^ June 
vf eather " the year round. A pipe running through its lower part 
•covers at one end, outside the bureau, a kerosene lamp in winter 
which gives sufficient heat to maintain the desired temperature. The 
<;ream from this method more resembles that of the large open pans 
£rst named, being of thicker consistence and much less in bulk than 
that obtained from deep, cold setting, because of the much greater 
exposure of surface and less depth of milk and longer standing to 
obtain a more perfect separation. These, so far as we know, com- 
prise those methods in general use which are the product of Ver- 
mont genius and experiment. 

The " Hardin system " is an adaptation of the Swedish system, 
by L. S. Hardin, Esq., of Kentucky, and in this deep cans are set in 
a cabinet and ice placed above them. 

Another cold setting can is the Lincoln creamery, (W. E. Lincoln, 
Warren, Mass.,) a section of which we give below : 




The cut of this can shows at once its operation and what is ex- 
pected of it. Mr. Lincoln puts great stress on cooling the milk as 
rapidly as possible after it is drawn from the cow ; so while the tank 
18 
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is filled with ice water a larger, shallower can filled with ice is used 
for a cover. 

In searching for the greatest rapidity in cooling he hit upon an- 
other device by which, by slightly reducing the capacity of the can^ 
he has secured about 200 sqaare inches additional cooling surface, 
which is done by dividing the can for about two-thirds of its vertical 
distance by a channel of an inch in width, which is clearly shown in 
the cut below : 




Mr. Lincoln's theory is that if the milk is not cooled at once on 
being set, before the cream rises, the cream covering the top of the 
milk will prevent the escape of heat upward from it, and twice the 
amount of ice will be required where the cooling process, going on 
more slowly, finds considerable of the warmth remaining after^the 
cream has gathered and covered the top of the milk. 




REIDS CREAMERY, 



(A. H. Reid, Philadelphia.) Mr. Raid claims the discovery of no 
new principle in his creamery, using deep cold setting. His cans are 
different from any I have yet described, being 8 inches wide, 20 
inches deep, ^nd long enough to give the required capacity. 

A gate fastened to a projection on one end of the can comes 
through one end of the tank where it is fastened with a screw cap. 
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and miy bs reaiily remDvs:^. A small window shows the milk and 
cream inside the can and each can has a cover (shown on the lid of 
the tank), which shais dowa over th 3 can into the water, thus water- 
sealing each can. This creamery is compact and low, making it easy 
to strain milk into. 

Tha Revolution creamery is somewhat similar in appearance to 
the Reid, having the same shaped cans, though thinner, and set the 
other way in the tank. The cans are hung in front on an iron rod 
and have a projecting Hp or spout like the old-fashioned square 
spout of a strainer pail. When the rear of the cans are lifted by a 
handle made for the purpose, the lip projects over the edge of the 
tank and the cream runs off and afterwards the milk in the same 
way. The can being lifted quite out of the water, may be turned 
completely over, restinqf bottom side up to drain or dry. 

I regret not being able to secure a cut of this cream 3ry. 

Another deep, cold setter, notable, not for its construction only, 
but as the basis of a new system, is the Fairlamb system, (Davis & 
Fairlamb, Chicago, 111.) The cans are of uniform size, 17 1-2 inches 
high, 12 inches in diameter at the top and 10 at the bottom, with an 
arrangement for the cooling from the centre of the can as well as 
from its circumferenc \ wliich is bast shown by the sectional view 
we give : 




Mr. Fairlamb's idea is to have the cans adopted by the dairymen 
of a ceiiain section, and have a butter factory established whose 
agent shall visit the farmers twice a day and collect the cream. 

Each can has a glass scale in front, graduated in inches, and each 
prodacer gets credit for just the amount of cream he has raised. 
The cans being of an uniform size and the milk set the same length 
of time, it makes a fair thing for buyer and seller, and no chance for 
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the pump or skiuiining. Besides perfect fairness it has other ad- 
Tantages. It saves the tiansportation of the milk, which is left at 
home for calves or pigs, and saves the woik of making and caring 
for the butter. 

A decided innovation on all the old methods, and a novelty as well, 
is the Centrifugal machine for separating cieam from milk by me- 
chanical force. This method of obtaining cream was expeiimented on in 
Oermany mor than 20 years ago, but it was not developed and per- 
fected till many years later. The first one exhibited in this country, 
to my knowledge, was at the dairy feir in New York last December, 
and one has been in constant use on Mr. Edward Burnett* s farm at 
Northboro, Massachusetts, for more than a year, and is probably the 
largest in the world, creaming about 2 tons of milk per day. This 
machine was made by D. M. Weston of Boston, Massachusetts, and 
its description will neaiiy apply for any one of these machines. It 
is constructed in all respects like a hydro-extractor, or a machine for 
taking water out of clothes, etc., except that the walls of the cylin- 
•der are not perforated. 

Mr. Burnett's machine is an iron cyhnder of about 24 inches di- 
4ameter and 10 inches high, and a flange around the inner surface of 
the top which leaves an opening into the cylinder of about 12 inches 
in diameter. From this flange down to the bottom are ten floats or 
dams (like the dams on the inside of some barrel churns) to compel 
the milk to travel with the machine. Attached to the bottom and 
Tunning down through boxes is a shaft with a pulley for a belt by 
which a rapid revolving motion is given it, when the milk.is allowed 
to run in and separation of the cream soon takes place. 

The process is very simple and, like most great inventions, easily 
explained. All dairymen know that the separation of cream from 
milk is the result of gravitation ; the fat-globules being of less den- 
4sity than the watery portion of the milk rise to the surface. Now 
the Centrifugal machine produces a very powerful and forced gravi- 
tation, which develops the separation almost instantly and with great 
rapidity. At 120 revolutions per minute, a weight 6 inches from the 
ahaft would be equal to 2^ times its specific gravity. 

At 600 revolutions per minute equals 61 1-2 times its specific gravity. 
•« 1000 *' •* •*. 170 *• . •* 

'• 2000 " •• ** 684 ** ** 

** 3000 " *• *• 1^37 ** •* 

Mr. Burnett runs his machine at about 1500 revolutions per min- 
ute, and the pressure on the walls of this cylindrical basket is 200 
pounds to the square inch, 50 pounds more than a government in- 
spector requires on a new high- pressure steam boiler, so one can see 
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that the best material and most thorough workmanship are required. 
The capacity of the machine at the speed stated is about 80 gallons 
per hour. The machine shown at New York was a " continuous *" 
machine, milk running in and cream and skim milk constantly run- 
ning out. 

The following extract from Mr. Burnett's address before the 
American dairymen's association indicates very clearly the working^ 
of the machine, and the cream and butter he showed from it had a. 
very fresh, sweet taste : 

"On the 4th of last June, mixing thoroughly all my morning's milk,. 
704 pounds were run into the Centrifugal and yielded 35 pounds S- 
ounces, or 1 pound of butter to 19.83 pounds of milk. This waa 
churned in an old-fashioned barrel chum after 24 hours, at a tem- 
perature of 50% and the butter came in exactly 17 minutes. Of 
the same milk, 660 pounds set 24 hours in deep pails immersed in 
^ater at 45^ and skimmed very carefully by hand, yielded 32 pounds 
4 ounces, or 1 pound of butter to 20.46 pounds of milk. This waa 
churned after standing 24 hours at 60© , and it took 53 minutes to 
bring the butter. I wish to call your attention to the difference of 
temperature in the chmning of the two different lots of cream, lOo 
in favor of the Centrifugal ; and the length of time occupied with 
that cream only 17 minutep, against 53 of that from the pails. About 
these same results in favor of a shght gain for the machine were ob- 
tained from many subsequent experiments, but a neighboring farmer 
and butter-maker, who had rather laughed at 'Burnett's new- 
fangled machine,' after a good deal of persuasion on my part, this 
winter divided his milk, setting one-half, or 80 quarts, in small pans 
24 hours, his usual method, and placed these in a cold, damp cellar 
at a tempei-ature of about 55©. The other half in 10 or 15 minutes 
was separated by my machine and yielded 8| pounds of butter 
against 5 J in the pans. Making a second experiment at my sugges- 
tion and using a tank and some of my deep pails with the same 
quantity of milk (80 quarts), he obtained 6f pounds of butter from 
ttie machine and 6 J pounds of butter from the pails. He also found, 
on churning, a great saving of time with the machine-cream, which 
occupied only 11 minutes against one hour with the cream set in deep 
pails. 

Wishing to tiy the effect of old milk I took, July 1st, and set a 
portion of the morning's milking, thoroughly mixed, in pails in a 
tank, the water at fi'om 45^ to 50^. The next morning, 24 houra 
afterwards, 165 pormds rim through the machine, yielded 8 pounds, 
or 1 pound of butter to 20.62 pounds of milk ; 126 pormds skimmed 
carefully in the pails by hand yielded 6 pounds, or 1 pound of butter 
to 21 pounds of milk. 

As you will observe in all my trials there is a slight gain in favor 
of the Centrifugal machine over the ordinary methods, and the Ger- 
mans with their repeated experiments have also invariably found a 
gain of from 3 to 6 per cent. 

The cream obtained by this method is remarkable for its peculiar 
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sweet flavor and smoothness. Running it off slowly, then cooling 
below 50^, it is even thick enough to cut with a knife." 

After running off the last of the skim milk we find a most offen- 
sive and greenish slime on the rear walls of the Centrifugal basket, 
from 1-16 to 1-8 of an inch thick. It had a peculiarly sickening, 
putrid smell,and its separation must leave the milk purer and sweeter 
than the methods in ordinary use. Thus it appears that the rapid 
centrifugal motion more effectually cleanses the milk than any strain- 
ing can do. 

The Centrifugal machine has other uses in Mr. Burnett's dairy, as 
the following will show : 

'' During the past few months I have had constructed a perforated 
basket for extracting the buttermilk by centrifugal force, and now 
treat all my butter by this method most successfully. After two or 
three rinsings in brine, it is removed fiom the churn while in small 
pellets and placed in a cloth. It is then put in the basket of the 
machine, which, in less than a minute after full speed is obtained, 
is brought to a standstill. The texture of the butter is fine and the 
^rain uninjured and very solid. 

Carrying my experiments still further I am able to show you to- 
night round pats of butter with my own private stamp on them, 
molded in this same machine, and I think more perfectly than could 
be done by hand." 

Professor Caldwell speaking of the Centrifugal method says : 

" Numerous experiments have shown that a greater weight of but - 
tei* is obtained from a given quantity of milk with the Centrifugal 
■creaming process than with other methods of separating the cream ; 
in the various tests that have been made, this increase ranged from 
8 to 30 per cent, the difference vaiying according to the character of 
the milk. It has been shown that this larger yield is really due to 
a more complete separation of the butter-fat frcm the milk, and not 
to a larger piopoition of salts and water or other foreign matters in 
the butter ; the skimmed milk from the Centiifuge is poorer in fat 
than that fiom the Swaitz process, or from any other method of 
setting the milk for cream in common use in Europe. In several 
comparative tests, recently made, the proportion of fat in the Centri- 
fuge skimmed milk ranged from 0.21 to 0.44 percent; when the 
cream was separated by ordinary methods from milk of the same 
richness in fat, the proportion of fat left in the skimmed milk, though 
in some cases lower than the highest limit with the Centrifugal ma- 
chine, was in others fully twice as great." 

For making this metliod available a steam engine or other suitable 
power will be required. 

I have spared no effort to secure a cut of this machine, but could 
not find one. 

Another method of which we have heard, but of the operation and 
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xesultB of which I can get no information, is the " Vacuum Pan,' 
into which the milk is strained and then a tightly-fitting cover is 
placed upoii the pan and the air pumped out, leaving a vacuum be- 
tween the milk and the cover above. As before said, I have no reli- 
able information to give of its workings nor do I know where such 
information can now be obtained. 

Having constantly in view the object of giving a full and correct 
description of each system in use, the theory on which it was con- 
structed and the merits claimed for it, without personal bias or 
prejudice, it is hoped this paper may meet the approval and be of 
aorne slight service to my brother dairymen of Vermont. 
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WHAT SHALL BE TAUGHT IN THE COMMON 

SCHOOLS? 



By EDWARD CONANT, Superintendent of Education. 



It is the glory of America that she oflfers to every citizen the op- 
portunity to make the most of himself. She says to no man : Re- 
main in the state and follow the occupation of your father ; nor 
does she say : Be rich, Be great, Have power. She says : Choose 
the sphere which seems to you fittest ; -limit your a<5tivity by the 
lights of your feUows ; succeed according to the abilities given to 
you and acquired by you. She holds it for certain that rights inhere 
in men individually and that her part is to empower men to choose 
wisely and walk unhindered in the way chosen. Recognizing the 
fact that the chief obstacles to any man*s success are in himself she 
attempts to put him in a way to overcome those obstacles by an: 
early training in the right u^e of his powers. Ignorance, want of 
industry, want of integrity, disobedience to law are among the 
most frequent and most potent opposers of individual prosperity 
as they ar^ the leaders of the forces that seek to undermine the foun- 
dations of the state. So the state seeks to displace these by intelli- 
gence, industry, integrity, obedience. The first of these is largely 
a possession, the other three are habits. To help men secinre this 
possession — ^by means that will develop and settle in them these 
habits — is what the state offers by its schools. 

As the guardian of every man's rights during the period which 
precedes his fitness to choose what he will attempt to be and to do 
the state should strive to furnish him with knowledge of imiversal 
value by methods tending to produce the universally required virtues. 
Hence the children should be collected in the largest practicable 
groups and be guided by the ablest and prnrest obtainable instructors. 
It is not good for man to be alone, is as true of his sons and daugh- 
ters as it was of the first of men, and as God set them in companies 
in his ordering of human history he teaches us both by reason and 
experience that mind is kindled by contact with mind and in the 
case of school children it is best kindled by free contact with many 
minds acting under the inspiring guidance of a trained, active, force- 
ful, sux)erior mind. TVhy did not the Creator arrange it that maa 
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should spring up here and there from wind-scattered seeds and grow 
alone as some plants occasionally do t Why should men contradict 
the methods of their Creator in their attempts to educate children by 
separating them into the smallest possible groups necessitating the 
poorest possible conditions for education 1 One of the chief weak- 
nesses of Vermont schools is the too great number of them. A chief 
difficulty with our teachers is that we have too many of them, too 
many at a given time and top frequent changes of them. 

But the purpose of this writing is to inquire, What subjects should 
be taught in the common schools 1 

All men need certain instruments of learning and the elements of 
a knoweledge of nature and of man. As instruments of learning 
we may enumerate reading, writing and the elements of number and 
of form, as without the last two of these no definite conceptions are 
possible and by the first two we are helped to the use of what others, 
have learned. Reading, writing and arithmetic are taught so uni-^ 
versally and are appreciated so highly that the need of a still better 
teaching of them requires only to be mentioned here. A knowledge 
of forms taught by means of drawing in connection with suitable 
object lessons is of universal value. All material things have form 
and by reason of it serve well or ill our need or pleasure. The 
whole work of the mechanic is to shape and join things, and all farm 
work and house work is with and among things shaped, and is more 
or less successful as the things are rightly or wrongly shaped. That 
men and women may select more fitting tools and more beautiful 
garments, may arrange fields, gardens and rooms more conveniently 
and tastefully, drawing should be taught in all schools. That skill 
in drawing opens the way to pleasant and profitable occupations and 
prepares for a readier comprehension of several higher branches of 
learning is an additional reason for the same conclusion. 

Out of the dust of the groiind man was made in the beginning, 
and by the sweat of his brow must he still win his bread from 
mother earth. But his task will be lighter and his gains will be 
larger and su rer if he knows well the composition and capability of 
the soil he tills. We cultivate the soil that we may grow plants,. 
a knowledge of the nature and uses of which will enable us to 
produce more and better than we can do without such knowledge. 
Plants are usefel to us in part directly and in part indirectly as 
food for animals. With domi^stic animals we cannot well 
dispense. Do we covet the condition of the aboriginal 
American without horse or ox, sheep or swine? But is not 
a skillful management of animals, based on a knowledge of their 
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Btructure and habits, profitable to all? What most evidently 
differences man fronf the lower animals is his use of tools. 
Tools are material, their construction and use involve applications 
of force. Some knowledge of the laws of matter and of force should 
be imparted to all. 

Branches the elements of which should be taught to all are min- 
eralogy, botany, zoology, chemistry, natural philosophy. 

Men dwell not alone. They are not like grains of sand. They 
sxii and react. Each has rights. Each is under obligations to each 
and to all. None can wisely discharge his obhgations to society and 
to men unless he knows how society came to be as it is and what 
are the declared relations of men to each other and to the state. 

The history and the constitution of our country and our state 
are among the things that should be taught to our children. 

Man is older than any state or form of government. There are 
relations and consequent duties and rights of which the state takes 
little cognizance. These are universal and some of them are essen- 
tial to the welfare of the state. The manners and morals of a peo- 
ple are more important than their laws and occupations. 

Good behavior, which includes manners and morals, should be 
taught and practiced in our schools. 

Here have been named a part of the subjects of which all men 
need pra,ctical knowledge. These are what farmers ought as farmers 
to be instructed in, and what all men ought to know. 

The average Vermont school house shows for apparatus a black- 
board. It should show besides that a clock, a dictionary, maps, 
charts, pictures, specimens of common minerals and plants, with 
means for making simple experiments in chemistry and physics, and 
A Hbrary. The average Vermont school house has a teacher who can 
give moderately good instruction in a part of the so-called common 
school branches. It should have a tea,cher who, besides teaching 
with utmost thoroughness those common branches, can systematic- 
ally teach the additional branches already indicated. In the average 
Vermont school house a teacher is employed for twelve consecutive 
weeks, and is then displaced by a stranger. In that school house 
the teacher ought to remain term after term and year after year. 

Is this wandering from the subject, what shall be taught in the 
common schools! Not if we really mean to have things taught use- 
fully. If, as some affirm, reading, and penmanship, and grammar 
are so taught that not more than one in ten can read well, or write 
well, or speak well, or cipher well, can we expect that with only the 
«ame teachers, the same time and the same appliances, th^ Intro due- 
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tion of new branches would result in more than that occasionally 
one would be able to distinguish rock from rock and flower from 
flower? 

The question, what shall be taught in our common schools t involves 
questions of means, and as the means to support schools depends 
greatly on the method of organizing society for the suppoi-t of schools, 
it becomes a question of organization and of school systems. 

The discussion of this subject so far has done good ; a further 
discussion of it will do more good ; and as the discussion progresses 
in T/fill more clearly appear that the ends sought by the farmer and 
mechanic, who demand a technical training, and by the scholar, who 
d^mands a general training, are not inconsistent, and that neither 
can reahze his hopes without some revision of our school organiza- 
tions and methods. 

How to proceed ? Take greater care to secure the best accessible 
teachers. Do not allow a good teacher once employed to be quickly 
displaced. Add to the means for study and illustration such appar- 
atus as can be had. Add to the length of the schools. Keep the 
end desired, a better education for all, and education by means of 
some new branches, constantly before the people, the teadhers, the 
pupils. Enlarge and improve the normal schools, that more teachers 
may be prepared for the work we wish done. Abolish the school 
DISTRICT — relict of a past age, that now hangs like a body of death 

ON OUR school system. 

Doing these things and making use of the most approved methods, 
we can introduce the new subjects named, and can teach better the 
subjects already taught. 
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By the Superintendent. 



No little interest is being awakened at the present time through- 
out the country upon the danger which threatens us touching the 
diseases of our domestic animals ; particularly so respecting pleuro- 
pneumonia, which has already insiduously worked its way into sev- 
eral states of the Union bordering on the Atlantic seaboard and is 
sure to find its way west in due time if unrestricted traffic in live 
cattle is permitted between the several states. 

Under the auspices of the Illinois state board of agriculture a 
large meeting has recently been held at Chicago, attended by feeders 
and breeders and others interested in regard to the urgent need that 
congress should, at the earliest possible moment, enact laws to re- 
lieve the country upon this question. England has seen fit to place 
such restrictions upon the American cattle trade in consequence of 
the alleged prevalence of pleuropneumonia and other contagious 
diseases in some of the eastern states as to very much put in jeop- 
ardy the American cattle carrying trade, and hence has very justly 
aroused to intense earnestness those engaged in that business, as 
well as all breeders and feeders of that class of stock from which 
John Bull has been wont of late to pronounce more acceptable to 
his table and palate than much grown upon British soil. The meet- 
ing at Chicago was very largely attended ; quite a number of promi. 
nent gentlemen being present, including several members of con- 
gress. It api)eared that congress had attempted needful legislation 
upon the subject at the noted extra session, a bill having been 
drawn and submitted to the committee upon agriculture, which for 
reasons not fully known did not report it. The difficulty in the way 
was said to be this — a majority of the committee was so imbued 
with the doctrine of state rights that they opposed any measure 
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that promised to bring relief. This reminds us of the man who 
was so much upon the order of his etiquette that he couldn't help 
another out of the water because he hadn't been introduced to him. 
We are to-day menaced with a contagion that if allowed to get a 
foothold in the western states, the loss to the American people 
would simply be incalculable; and co^gres8 thus far not alive to the 
issue. Let us hope that at the coming session needful [legislation 
will be forthcoming. As our country grows older and our popula- 
tion increases, with the increase of our flocks and herds,;and with 
unrestricted interstate commerce, we shall be the more in danger of 
contagious diseases among our domestic animals, as also subject to 
the ravages of insects upon our crops. It therefore behooves state 
and Nation to leave nothing undone to meet these evils, when they 
appear, with heroic treatment. 

A disease has shown itself the present season among our cattle in 
this state, which, according to our best authorities, is by no means a 
welcome one, and which is not certain to be easily managed. Some 
time in October Mr. W. H. Gilmore of Fairlee called my attention 
to some cattle owned by Mr. G. S. Melendy, of his town, that were 
ailing with something, they knew not what, and wished I would ex- 
amine into it. I employed Mr. O. M. Tinkham to visit the herd and 
learn what he could about the disease and report; which he did and 
brought with him a portion of lung from one of the diseased and 
slaughtered animals, submitting a piece of the same to Prof. G. H. 
Perkins of Burlington and also a piece for examination to the mem- 
bers of the Vermont state medical association, then in session at 
Montpelier. Prof. Perkins pronounced the disease to be Strongyli 
micrurus. The medical association appointed Dr. H. A- Cutting of 
Lunenburgh to diagnose the case and report upon it, which the doc- 
tor did with his usual promptness and correctness, and we submit 
the same herewith, believing it to be of value to us all : 

Having been instructed by the Vermont medical society at their 
Jate meeting here to investigate and report on the outbreak of pleu- 
ro-pueumonia at Fairlee, Vt., I would firsb state tha cas3 as present- 
ed before the society. August 1, 1880, Gardner S. Melendy of Fair- 
lee purchased in Cambridge, Underbill, Fau^eld and Fletcher 43 
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calves and 33 yearling. Driving them home, (he arrived August 
14th) they were turned into a mowing lot near his house, a diy up- 
land, with good feed. After a few days he drove 20 to a pasture a 
mile away, and 10 into a pasture two miles away, and a week later 
he put 25 calves into a mowing field on the same farm. On Septem- 
ber 8th he found a yearling sick in the pasture and drove him home. 
His eyes were sore and running, as did also his nose and mouthy 
respiration rapid, with frequent coughing, discharging when he 
coughed much offensive matter. This yearling lived until the 12th, 
when he died. A week later a calf in the home field was likewise 
taken sick, having the same symptoms for four days, and died ; a 
week later he was told that a yearling was dead in the pasture, which 
he found true, and that several more were coughing, and a few days 
later others had di^d. October 8th 6 had died, and 18 more 
had the disease. At this time he was alarmed, and it seems from 
good cause, and Mr. Tinkham made a post mortem examination, and 
found the lungs badly congested and the air passages filled vnth 
small white thread-worms from 1 to 2 inches in length, and that 
their number was countless. This proved to be the Strongylus 
micrurus, and is the entire cause of the disease. It is described by 
Cobbold, and is alluded to by Siebold in his work on Entozoa. In 
1833 there was a curious epidemic from this cause in England, 
destroying many cattle, especially calves and yearlings. A descrip- 
tion of the same mav be found in the Veterinarian, volume 6. In 
Guy's hospital report for 1836 the disease is described as causing 
symptoms exactly identical with what occurred at Fairlee, and thou- 
sands of cattle died. In 1840 they were found by Wyman infesting 
cattle in Connecticut, and were confounded with Strongylus filaria, 
a similar worm infesting the lungs of sheep. His description may 
be found in the American Journal of Science, volume 39. In 1843 
J. B. Simonds described an epidemic among young cattle caused by 
worms in bronchi, which were also found in the bladder and intes- 
tines, with symptoms exactly as found in our case. His paper was 
published in " Transactions of the Veterinary Medical Association," 
published for that year. 

In 1845 calves and young cattle died from this disease in Fi-ance, 
under the same symptoms. It was epidemic and incurable, and 
thousands perished. 

In 1848 it was equally epidemic in England, and is described in 
volume 21 'of "the Veterinarian. But great benefit was derived. from 
nasal inhalation of ether, chloroform, oil of turpentine and rectified 
oil of amber. 
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In 1649 it was described by J. G. Sandie, who says the same par- 
asite infests sheep. 

It was again epidemic in 1851, and benefit was derived from inha- 
lation of sulphuric acid vapor, and from taking oil of turpentine in 
one ounce doses. 

In 1868 this disease was first observed in New York. It broke 
out in a herd belonging to Mr. Wood of Woodville. His herd was 
isolated, and the infected kept away from others. The disease was " 
controlled in that place only to break out with great violence in Alle- 
ghany county, New York, in 1870. The cases were examined hj 
Thomas L. Harrison, secretary of the state agricultural society, and 
an interesting account of them was published in the journal pf that 
society in 1871. 

In the same year there was another outbreak of this parasitic dis- 
ease in Seneca county. Several cases were fatal, but as the authori- 
ties had full control and all cattle belonging to infected herds were 
isolated, it did not spread to any extent. It was, however, noticed 
that all the poultry upon the farm died from " gapes," showing that 
this species of worm, if not identical with the species causing 
"gapes" in chickens^is at least capable of doing the mischief. 

But without i-eferring further to special cases, I would say that it 
is the great cattle plague of Holland and Germany, as well as Eng- 
land and France, and some authorities say that in the low meadows 
of Hammersmith, England, where cattle do not thrive, even donkeys 
which feed there have numerous specimens in their lungs when killed, 
and the pheasants in that vicinity nearly all die \vith the " gapes." 
It would be supposed that so fearful and often incurable a disease 
would have a history of its rise and progress ; but such is hardly 
true of this parasite, and even its habits are not well imderstood. 
In. England it is said to have originated in Cuba, while here it is 
spoken of as a disease of European origin. Some say one thing of 
the parasite, and others talk or write exactly opposite. Some say it 
is more likely to be epidemic in a wet season, others in a dry one, 
and while I show full deference to authority, I shall ascribe the 
Strongylus micrurus as it appears evident to me to exist in this sec- 
tion. I first became acquainted with them by finding them about 
sedge roots on wet ground as microscopic worms. I am not sure 
upon what they feed, but have noticed a fine brown sediment in their 
intestines which I believe to be vegetable matter, though they thrive 
best, pioducing most and growing the largest, when in the bronchial 
tubes of the calf. I have no doubt but that they attack the ox, 
horse, mules and poultry, as well as most wild animals, but the great 
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fatality is among cattle. The numerous cases of " heaves" in horses, 
unaccounted for by over-draft or other disease, may largely owe to 
this worm their commencement When full grown they are a thread- 
like worm, with the female two inches or a litde more in length, and 
the male about half the size. The head is slightly rounded, with no 
neck. The mouth is furnished with three hooks, or, as called by 
some, papillse. They are called viviparous, yet do not half the time 
produce their young alive, as in the specimen presented to me. Some 
of the lung cavities were full of eggs, in which the outline of the 
worm could be traced under high magnifying power, and though 
put in glycerine were alive and in healthy condition when put in 
-water several days after their immersion in glycerine. After two 
hours immersion in water they hatched, and the little worms were 
barely visible to the naked eye in a strong light. 

When the females are expelled from the lung in coughing, they 
are filled with eggs, which, though afterwards dried, or immersed in 
water, retain their vitality, as has been shown, for three years, ready 
to infect the creature that gets them inside. So it is unsafe to pas- 
ture infected ground for four years, at least. When thrown into 
water they live, after hatching, for a long time, seem to congregate 
about sedge roots, and, though they do not seem to become entirely 
matured, will attain considerable size, and cattle are infected by 
drinking them. When the eggs are dry they are like invisible dust, 
and in dry weather are doubtless wafted by the wind to considerable 
distances, and cattle are infected by breathing in the eggs. Thus it 
can be seen why the infection is considered to be from over-wet as 
well as from veiy dry seasons. It is not at all necessary that the fe- 
male should lay her eggs, for if she dies she becomes literally a bag 
containii^g hundreds of thousands of them, all ready to spring into 
existence under favorable circumstances. But how are we to escape 
this subtle enemy? for such it indeed is. In Europe shires larger 
than our counties have lost their herds. It is often called pleuro- 
pneumonia, and treated as such. It is as fatal, as contagious, and 
as dangerous as any disease can be. Let our state awaken before it 
is too late. No one knows where the infection of this herd in Ver- 
mont was taken. They were driven across the state. They doubt- 
less may have taken in their deathly disease with the dust they drew 
into their lungs on the road. They may have drank it, no one 
knows where, and no one can know how near it is to their own door. 
With the greatest interest of our state at stake, our legislature should 
not be amiss in providing against any possible harm to that interest 
in the future. Though no human hand can prevent death at some 
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time, many diseases are subservienb to the will of the people ; and 
as the mosquito in India has been found to harbor a parasite that 
feeds upon its blood, and its eggs are deposited with those of the 
mosquito in water, which, if drank by man, produces that fearful 
disease of the blood-vesselB, contorting the limbs, and rendering the 
infectpd incurable ; while the mosquito goes on sucking up with the 
blood that he takes from infected persons, the parasite, to again in- 
fect others, as noticed, and thus originates the disease which inca- 
pacitates many of her people. As we ridicule them for drinking 
xmfiltered water, might they not return the compliment! Let us 
leam wisdom. 

The appearance of this disease in our state, together with the 
advent of the same or something like it at Hayerhill, N. H., last 
winter, and the probable likelihood that they were but the begin- 
nings of something more fatal to be dreaded in the near future, were 
;sufficient reasons for immediate efforts towards needful legislation 
on the part of the present legislature. A bill was at once introduc- 
ed by Senator Paul, from Windsor county, providing for the ap- 
pointment of a commission by the governor, with power to isolate 
herds infected with a contagious disease, cause the destruction of 
any pronounced incurable, and make such other regulations as 
might become necessary in such an emergency, to the end that as 
little loss as possible should come to the people of the state. This 
bill, we understand, has already become a law, and will, so far as 
Vennont is concerned, we hope, answer the desired end, but nation- 
al legislation is needed, and that at once, ere we repeat the mistakes 
of other states and countries, in loss of millions of dollars to our 
<50untry. 

That the magnitude of this frightful disease, the bovine lung 

plague, and the cost and trouble already made in some localities by 

it miy be the better appreciated, we subjoin the following extract 

from an article from the pen of Prof. James Law, as found in the 

special report of the agricultural department at Washington upon con- 

iiagious diseases of animals, No. 22, for 1880. This gentleman has 

been urging for several years " national interference to extirpate 

foreign animal plagues :" 

** In approaching the subject of the protection of animals from native and 
19 
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imported plagues, we are overwhelmed by the vastness of the field, and are 
fully convinced that the public mind of the country is not fully prepared for 
the herculean task of suppressing the whole list. For the present, at least, 
it would be well that this work should be divided, and that a great portion of 
it should be left in abeyance until, by a successful experience with the more 
urgent of these affections, a public confidence in veterinary sanitar}' measures 
can be created. A large number of animal contagions, and of dangerous 
animal parasites, are communicable to the human subject, and these accord- 
ingly directly interest the National Board of Health, and demand its intervenr 
tion on behalf of humanity. ♦ ♦ ♦ ♦ 

Besides these there are a large number of contagions and parasites that con- 
fine their ravages to the lower animals ; and that must he dealt with from a 
different stand-point, as impairing our agricultural industry and draining away 
the national wealth. Some of these already subject us to enormous yearly 
losses, the so-called hog cholera causing deaths of swine to the value of 
$20,000,000 to $40,000,000 per annum ; the trichina having driven our hams 
and bacon out of the market in certain countries in Europe ; the lung worms, 
intestinal worms, scab, and foot-rot having depQpulated the sheep runs on 
large tracts which are admirably adapted to wool-growing ; and the Texas 
fever having caused extensive yearly losses in the middle and northern states. 
But among all these, and many more, one affection stands out as pre-eminently 
demanding suppressive measures. The lung plague, which has for many 
centuries desolated the herds of Europe, has i^nvaded our territory, where it 
has not only maintained itself for thirty-seven years, but has spread 300 miles 
from its original center, in a direction opposed to the steady current of cattle 
traffic. If neglected, it must take but a short time longer to reach the open 
cat^tle ranges of the south and west, whence it will be impossible to expel it. 
It is characteristic of every true plague that the wider its area the greater its 
power for rapid diffusion. The larger the tract of country infected the greater 
is the number of diseased herds and animals, and the greater the danger of 
shipments from such infected to states and districts as yet free from in- 
fection. Again the wider the iniected area, the more extensive is its border, 
and the greater the number of points at which infection may be conveyed to 
adjacent herds in territory hitherto uninfected ; also, the greater the area, and 
the more extended the outer line of infections, the greater the likelihood that 
this shall include a route or channel by which cattle are continually sent out 
into states as yet uninfected. Once more, the present increasing interest ia 
live stock is determining a constantly increasing draft on the eastern herds 
for valuable sires to improve the cattle of the west and south. The wider 
the area of infection, the greater the likelihood that one such sire may be 
carried out to the plains and infect the fenceless ranges, from which the poi- 
son could never be eliminated. No more is wanted. One animal landed in 
Brooklyn has infected seven separate states, and one infected animal landed 
on the plains, or in Texas, will secure the spread of this pestilence over the 
whole country, and entail its permanent ravages among our herds. The mo- 
mentous consequences of such an accident cannot be fairly estimated. Eng- 
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land with her 40,000,000 of cattle, lost $500,000,000 in the course of thirty- 
five years ; we with our 100,000,000 should lose over $1,000,000,000 in deaths 
alone in the same length of time. 

This infection of thp. south or west may happen any day or any hour. The 
high class herds of our infected states are not exempt from this disease, and 
it has been our sad experience to see it in the finest Jerseys and Ayrshires. 
We have known the owners of such animals (thought to be convalescent, 
but really carrying large encysted masses of diseased and infecting lung within 
their chests) anxious to dispose of them and realize some salvage from the 
wreck of their splendid herds. No ordinary purchaser would have suspected 
these animals, and yet they carried within them that which, if transplanted to 
the west, might have proved ,the starting point for a general infection of 
the continent. 

RELATIVE DANGERS FROM BOVINE LUNG PLAGUE AND OTHERS. 

Like all true plagues, this gains new force with every step made in its ad- 
vance. As the malady is developed in this country by contagion only, it se- 
cures an additional advantage with every new animal infected. Every new 
case of sickness is but another manufactory of the virus, spreading this on 
the air in countless myriads with every breath expired. No change of latitude 
or altitude, no modification of season or climate, no alternations of heat or 
cold, no change, geological or atmospheric, no alterations electric or telluric, 
will rob the poison of its virulence or destroy its vitality. The plague once 
introduced prevails alike on the mountain top and in the valley ; on the sea- 
coast and on the inland plains ; in the sweltering heats of Afiica and in the 
firigid winters of St. Petersburgh and New York. The one condition of its 
. propagation is the contact of the poison with the body of a susceptible 
subject. 

COMPARISON OF BOVINE LUNG FEVER WITH YELLOW FEVER. 

In connection with health laws and their administration, no subject has of 
late more profoundly exercised the minds of the medical profession and the 
laity than that of yellow fever. Yet, terrible as this malady is, and fresh as 
are our recollections of its devastations in Memphis' and other southern cities, 
it is lacking in the most dangerous features which invest the bovine lung^ 
plague with its special pestilential character. Yellow fever cannot prevail irk 
cold weather, and its germs are pemanently destroyed by the winter's frosts. 
No matter how extensive its prevalence in our summer, a severe winter will 
effectually eradicate it ; and on the return of summer it must start anew from 
another importation, or perhaps from one or two centers where it may be de- 
veloped in the United States itself. An unusual extension of the poison in 
one year gives it little or no advantage for the next, and therefore the loss of 
one or of ten years in applying restrictive measures will not in the least inter- 
fere with their final success. But with the lung plague of cattle, as we have 
seen, it is far otherwise ; it advances with insidious but constant steps in sum- 
mer and winter alike, and every new step achieved is a material and perma- 
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nent gain in its progress towards a general infection. With thb aftection the 
loss of a year is a certain and permanent loss, and will entail a materially in- 
creasd outlay for its extinction, while in individual cases the loss of a single 
day, or an hour, even, may allow the irreparable infection of the plains. 

Again, yellow fever is generally connected with filth, and will inevitably die 
out in the presence of absolute cleanliness. But the virus of lung plague is 
certainly reproduced in (he body of the sick animal, and exhaled with every 
breath, so that it is diffused widely, and in a highly virulent condition on the 
purest atmosphere. No cleanliness of buildings or drains, no purity of the 
air, can protect against a contagion like this ; the one effectual resort is to 
stop the production of the virus in the infected system, and to destroy what 
has been already produced. 

COMPARISON OF LUNG PLAGUE AND TEXAS FEVER. 

Texas fever is no more dangerous to cattle than yellow fever is to man. It 
extends from the states on the Gulf in summer only, and in ^1 the middle and 
northern states a severe winter destroys its germs. Moreover, its virus is not 
diffused on the atmosphere, but is confined to the pastures on which the 
southern cattle have grazed. After these southern cattle have been removed, 
a simple fence is sufficient to bar its progress to stock in the field adjacent. 
The loss of a year in dealing with such a disease is therefore of comparatively 
little importance. The loss is of time only, for next year the fever has to 
begin anew its progress northward from its permanent home on the borders 
of the Gulf of Mexico. A neglect for any number of years does not very ma- 
terially widen the area of its prevalence, and at any time in the future it may 
be taken up and dealt with as economically and with as good hope of success 
as it could have been at any period in the past. Yellow fever, therefore, and 
Texas fevesr, ve to be viewed rather with respect to their present fatality than 
their future results. In this they are to be viewed as allied in their prejudi- 
cial results rather to injurious conditions affecting finance, banking, commerce, 
railroads, canals, shipping, etc. ; the evil is not cumulative, and may be cor- 
rected at any time with immediately good results. With lung plague, on the 
other hand, the peril for the future increases in ratio with the animals and area 
infected, and the pestilence may at any moment pass beyond our control. If 
we leave out of view the moral aspect which gives yellow feyer its special 
claim, and consider the three diseases simply as pestilences, there can be no 
hesitation in pronouncing the bovine lung plague immeasiuably more virulent, 
more pregnant with lasting and irreparable danger, and more imperative in 
its demand for immediate administrative action than either of the others. 

COMPARISON OF LUNG PLAGUE WITH SWINE PLAGUE, GLANDERS, CANINE 

MADNESS. MALIGNANT ANTHRAX, TUBERCULOSIS, AND MILK 

SICKNESS. 

A comparison of these will! furnish abundant reasons why the preference 
in administrative action should be given to the bovine lung plague. The ex- 
otic origin of this plague of cattle, and its recurrence on this continent by 
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contagion only, gives a most perfect assurance that we can permanently ex- 
tirpate it. But with the other affections named it is far otherwise. There is 
a strong probability that all of these may be produced in our own land by un- 
hygienic conditions — may be generated de novo — a first case may be genera- 
ted without any antecedent imported one ; and thus, although we could to- 
morrow extinguish every spark of the infections of these diseases, there 
are reasonable grounds for supposing that before the end of 1880 one or more 
new cases would have developed of themselves, and would require new efforts 
at extinction. No measures for the suppression of these diseases can there- 
fore assure a permanent eradication of them, but a perennial vigilance must 
be maintained to suppress the centers of infection in the already diseased an- 
imals, and to remove one by one the mass of unhygienic conditions which are 
the creative causes of these affections. This is a work which will task the 
knowledge, wisdom and energies of many generations yet to come, and 
cannot be disposed of, like bovine cattle plague, by the energetic work of 
a year or two. 

COMPARISON OE LUNG PLAGUE WITH SOME DANGEROUS PARASITIC M^EASES. 

Parasitic diseases of animals have an importance that cannot be ignored. 
It has been shown that 8 percent of the hogs killed in Chicago are trichinous ; 
that lung worms have killed lambs by the 100,000 in single counties in Iowa, 
Ohio, Illinois and elsewhere ; that much of the so-called hog Cholera in dif- 
ferent states is but the ravages of lung worms ; that even scab temporarily 
ruined the Wool-growing industry not long ago in Iowa, and still ravages cer- 
tain other states ; and that intestinal worms have been equally destructive in 
other directions. These mostly spread throught the eggs and embryos de- 
posited in moist soil, and in wells, pools and streams, and may be carried by 
infected animals from place to place, but they are Hot wafted far on the air, 
nor is their preservation and extension so redoubtable as in the case of the 
lung-plague virus. Moreover, several of the parasites of farm animals infest 
so many others, wild and tame, that the question as to whether they can.be cer- 
tainly eradicated cannot be answered with the confidence with which we can 
speak of the extinction of the lung plague. 

From these considerations of the most dangerous infections and parasitency 
of animals may be deduced the conclusion that the bovine lung plague is that 
which at present threatens the country with the greatest peril, and which at 
the same time can be most certainly and effectually expelled from our shores. 
For the others we can afford to wait ; but with this delay is suicidal. 

NEED OF EXECUTIVE ACTION BY THE UNITED STATES GOVERNMENT. 

The necessity for action being admitted, the question arises, By whom 
should such action, be taken? New York is operating under state authority, 
and man}^ think this all-sufficient, and point to Massachusetts as an example 
of the successful extinction of the malady by an individual state. But the 
same course could never have been successful in Massachusetts had she, like 
New York, been the entrepot for cattle shipped from infected states. Massa- 
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chusetts has kept clear of this plague for fifteen years, it is true, but this . 
could never have happened had her weekly accessions of thousands of cattle 
been drawn from Long Island, New Jersey, Delaware, Virginia and Pennsyl- 
vania, in place of from the great uninfected west. In view of the vital im- 
portance of national action in this matter, we submit the following 

REASONS WHY THE WORK OF STAMPING OUT THE LUNG- PLAGUE OF CATTLE 
SHOULD BE A NATIONAL MOVEMENT. 

1st. The plague is an exotic, and if once suppressed would never reappear 
in America, unless reimported. It is the duty of the national government 
to protect the entire Nation against a foreign invasion, and against any impor- 
tation that tends to ruin our native industries. Therefore the national gov- 
ernment should extirpate this imported pestilential incubus on our live-stock 
industry. 

2d. The plague is gradually extending to the west and south, and if neg- 
lected must lay the wJiole continent under contribution. It is the duty of the 
United States government to regulate and protect inter-state commerce ; and 
if it allows one state to harbor and dispense a disease which is not only ruin- 
ous to her own cattle trade, but also to that of her neighbor, it is forgetful or 
untrue to the sacred trust reposed in it as a national administration. 

3d. If the plague were to reach the unfenced cattle ranges of the south and 
west it would be impossible to eradicate it, as herd mingling with herd would 
infect each other, and one herd succeeding another on the same pasture would 
take in the infection left by its predecessor. Wherever this disease has been 
introduced into such open common pastures the same result has followed — 
it has maintained a permanent residence. For example, we need only point 
to the steppes of Europe and Asia, to Australia, to South Africa, and to the 
common pastures around our large eastern cities. 

4th. The state wealth in the south (Texas) and west is made up of live 
stock to a for greater extent than in the east ; and the foreign market for.beef 
is supplied mainly by the west. It follows that the west has a far greater in- 
terest in this matter than the east, whether viewed in the light of the preser- 
vation of their own herds or the maintenance of their foreign market. The 
west, therefore, or, rather, the whole country, should contribute to the expense 
of exterminating this disease. 

6th. The disease is more violent and fatal in warm climates than in cold ; 
therefore the relative mortality must be greatly enhanced should the affection 
be subjected, as it soon must be, to the hot summers of the Gulf states and 
the Mississippi valley. This, ^ain, is a cogent reason why ttie as yet unin- 
fected states should join in stamping out the pest before it shall have invaded 
their own herds. 

6th. The infection of the south and west will inevitably spread the disease 
over the whole of the middle and eastern states. Texas and the plains are at 
the source of the cattle traffic. Their live stock are sent north and east to 
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^finish off, and are shipped to the seaboard in railway cars. If once infected, 
the western states must, therefore, rapidly spread the infection into adjacent 
states and contaminate the railroad cars, loading-banks and ^ards, so that 
these, in their turn, must become active media of the poison. No state, there- 
fore, can be protected if once the west becomes infected. The following may 
l)e adduced in further illustration of this : 

7th. As the seeds of this disease remain latent in the system for a period 
varying from ten days to three and a half months, and only become manifest 
by their effects at the end of this time, infected cattle may be carried from 
ocean to ocean, or from the Lakes to the Gulf, and remain thereafter for weeks 
and months in apparent health, and yet spread pestilence and destruction in 
the end. With such a disease, and with the large cattle traffic from the 
west, it is certain that contagion must be quickly carried in the channels of 
such traffic as soon as the infection shall have polluted its sonrCe. 

8th. If, to avoid this danger, it is proposed to quarantine all cattle passing 
from state to state, safety would require a quarantine of at least three months 
(this was the period of incubation in the cattle that infected Norway and Aus- 
tralia, respectiv€;ly, and the period was still greater in the case of the bull 
that contaminated South Africa). Suppose a quarantine of this kind were to 
be attempted at BufEalo. The regular daily shipment is five trains of thirty 
<ars each, representing 3,000 head of cattle. Detain these for ninety days 
and you would accumulate 270,000 head of cattle ; so that any such system 
must speedily break down by its own unwieldiness. It should be stated that 
the above estimate is still far beneath the real numbers, as the number of cat- 
tle trains passing east is frequently double or treble what has been quoted. 
Our supposition is based on the regular trains only. 

9th. Chronic cases of lung plague, in which a large mass, of lung has be- 
come encysted, may carry this mass for months, or even a year, before all can 
be liquefied and absorbed ; and at any time during this long period such cases 
may become actively infecting by the escape of materials from this pent-up 
virulent mass. Against this no quarantine on a large scale can guard ; and as 
even a most careful professional examination will not always suffice to reveal 
the presence of the smaller masses, infection by animals in this condition be- 
comes inevitable wherever a large traffic is carried on.- 

10th. No state can be rendered secure unless all the states are cleared of 
the pest. In the past year New York has practically cleared six counties, and 
the disease is now maiply confined to the single county of Kings. But New 
York, as the great mart for cattle from the south and west, must be again 
speedily infected unless her neighboring states can be cleared at the same 
time. If an attempt is made to keep her clear, this state must maintain a 
most exasperating quarantine on New Jersey and the other infected states 
south, and must allow no bovine animal to move in the border or river coun- 
ties, save under police control and by permit ; and to make this sufficient, she 
must maintain a permanent staff of professional inspectors engaged in this 
business. 
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11th. Smuggling into one state by residents of another, who can sell andJ 
return home with the proceeds before the officers of thei invaded state can lay- 
hands on them, is a. not unfamiliar experience with us in New York, and, must 
occur to all states adjoining an infected one so long as there is not one exec- 
utive sanitary administration for both. The power to control equally in both 
states, and to promptly punish in the one for infractions of the law in the 
other, would effectually prevent such practices. 

12th. With different authorities in adjacent states, it becomes difficult or 
impossible to trace infected stock smuggled from state to state ; and if the 
second state, having been hitherto uninfected, has no sanitarj' administration, 
the smuggled animals may be distributed at will, and the area of infection in- 
definitely extended. 

13th. With different authorities in different states, and with different sys- 
tems and measures, mistakes and losses are frequent, and much trouble and. 
loss accrue to both state and purchaser, which would be altogether obviated 
if the system and control were one. As between New York and New Jersey 
this has been a source of frequent trouble ; and cattle have been thrown into* 
the former which the authorities would on no account have admitted, and 
which the New Jersey authorities would not allow to return. 

14th. One method of smuggling, which has caused a good deal of trouble 
in New York, is the shipment from the Jersey City stock-yards of a few milch 
cows among a boat load of fat steers, and the running off of such cows into- 
the city and suburban dairies of Brooklyn. This could have been easily pre- 
vented had the same power controlled the two states, and had the Jersey City • 
stock-yards been subjected to the same rules as the Union stock-yards in New 
York. In the latter, cows from safe districts only are allowed in the inspec- 
tion yards, and all cows entering the yards for fat stock must b^ slaughtered. 
In Jersey City milch cows and fat steers occupy the yards indiscriminately. 

15th. Uniform action by one authority in all the states would remove the 
source of muchirritrtion among dealers, who have now to inform themselves 
as to the restrictions imposed in the different states, and are liable to make 
mistakes and get into trouble because of the different regulations in force. 

16th. It has been decided by the supreme 'court of Illinois that any state 
law forbidding the introduction of cattle from a neighboring state, on the 
ground of suspected infection, is unconstitutional. It would, therefore, ap- 
pear that no state has the power to exclude the infected cattle of her neigh- 
boring state, but must wait for their entry, and quarantine or kill them on her 
own soil. This would demand state officiials and quarantine yards along the 
whole frontier, so as to keep up a watch day and night, at a ruinous expense. 
This is fully as preposterous as the proposal to examine and quarantine all an- 
imals in transit, and would be practically impossible. If in this matter the 
individual state cannot lawfully protect herself it devolves on the United 
States to give the necessary protection, on the principle of controlling and 
regulating inter-state commerce. 

17th. Three of the states now infected have shown no tendency to act for 
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the extinction of this plague ; so that, unless the United States comes to the 
rescue, it will be impossible to eradicate the pest from the country, and the 
great outlay and effort of the states now engaged in the work of extermina- 
tion will be money and labor lost. The retention on the continent of a sin- 
gle infected* beast, or of one infected place, is sufficient to repeat over and 
over agaiii the sad results of the landing of the one infected cow in Brook- 
lyn, in 1843. 

18th.. The United States can alone protect us against a renewed importa- 
tion. If the quarantine of our live-stock imports is left to the control of the 
different states, we shall have the most varied and unequal measures. A short 
quarantine in one state may be looked upon as a premium to her own impor- 
ters; but this will sooner or later entail the infection of that state, and, 
through her, of her neighbors ; though they may have maintained a really 
protective quarantine on foreign stock. As we anticipated, the attitude of the 
United States government toward Canada has led the latter to follow us in 
imposing a ninety days' quarantine on all European stock. But of what avail 
is this, if through any of our own states European cattle may be introduced, 
and with a sham quarantine, or none, may be sent inland wherever they list. 
A case of this kind has just occurred, and deserves to be exposed in all its 
shameful recklessness. In the first week in November, a cargo of forty cattle, 
the property of Messrs. George Brown & Co., of Aurora, 111., were landed at 
the port of New York, and at once sent over nearly one thousand miles of 
rail into the Mississippi Valley, and to within 30 miles of the great centre of 
the western live-stock trade. The complaints of New York importers, who 
are themselves subjected to a three months' quarantine against such discrimi- 
nation, are just ; and in the face of this incident the demand becomes imper- 
ative that the treasury department shall revoke so much of its present order 
as permits the duration of the quarantine of European cattle to be determined 
by the rules of state or municipal authorities, \yhile entirely ignorant of 
where the blame rests in this case, we cannot too strongly condemn the sys- 
tem that allows cattle to be brought from a country with the record of plague- 
stricken Holland to be landed at the port of New York ; to be conveyed in 
railroad cars for nearly 1,000 miles ; to be unloaded, fed and watered, at fre- 
quent intervals, in the yards used for our native stock on their way east, and 
to be finally placed among a stock of 100 head, which the owner is ready to 
sell at any moment, or to any point. It is probably true that Mr. Brown was 
very careful to see that his animals for importation were selected fropi districts 
supposed to be free from infection ; but what assurance had he that/the disease 
was not lurking among the herds, and even in the very animals purchased by 
him? Or, being assured on these points, if such assurance were possible, 
how could he guard himself against the many chances of infection while his 
animals were in transit? If such things are to be permitted, we may as well 
fold our hands and resign our herds to the merciless pestilence, for all our 
present toil and outlay must finally be lost ; and, in spite of all temporary 
^nd dear-bought successes, a permanent riddance of the plague can never be 
secured. If the national government cannot take this matter in hand, and 
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impose an unalterable quarantine of 90 days on all imports of cattle from 
Europe, then New York, New Jersey, and Pennsylvania may wisely abolish 
their cattie-disease commissions, and turn their attention to something more 
promising ; for an infection of the west, which, under the present system 
must occur sooner or later, will more than undo all that they can accomplish, 
and permanently blight the agriculture of the nation. To-day the national 
government is on trial. It is not yet too late to avert the crushing load of 
taxation for the future generations of the American people ; but it can much 
more easily, and by simple inaction perpetuate a system which must infect our 
western stock ranges, and reduce them to the condition of the pestilential 
Russian steppes, against the infected cattie of which Austria and Prussia can 
only protect themselves by patrolling their whole eastern frontiers day and 
night with gendarmes stationed every two hundred paces. 
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REPORTS OF A FEW MEETINGS. 



We publish a short account 6f a few of the many meetings held, 
as reported by Mr. Tinkham. As a rule they were well attended 
and full of interest and were productive of good. 



MEETING AT CHESTER. 



The dinners' meeting at Chester was called to order in the hall of 
the Central Hotel, at 10:80 a. m., on Tuesday, the 11th instant, and 
was organized by choosing J. J. Miner, Esq., chairman, and J. H. 
Adams, Merrill Stevens and O. M. Tinkham committee of arrange- 
ments. 

The committee reported as topics for the consideration of the 
meeting, fertilization, drainage, dairying and care of stock and farm 
bams. The last topic was first taken up, and Mr. Tinkham was 
called up to speak on the subject. 

AFTERNOON SESSION 

was opened by the superintendent by a discussion on drainage. He 
began by relating his experience on his own land, where he had two 
acres of swamp land which was an offence to his sight, and on this 
they used to finish haying, getting about two loads of bog hay, which 
was worth nothing except for bedding. He concluded to drain it, 
though his neighbors said he had better let it lie, and buy two acres 
instead ; but if he did that the unsightly spot would still remain. 

He drained it by putting in a large miin drain of stone, made by 
putting up side walls and coveiing with flat stones ; and then put in 
lateral drains of tile. He plowed the land, giving it a sUght dress- 
ing of manure, and now this land, instead of being an eye sore, was 
the most productive he had on the farm. 

He next described the methods of draining with tile, stones, 
planks, stone set side wise ; but he thought tile or stone would be best. 
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Mr. Tarbell stated his practice of setting slabs up edgewise and 
nailing tbem together Y-shaped, torn the edge up and then fill in 
about it with stones. It had worked well with him. 

Mr. Stevens spoke of the methods of draining. He had used 
mostly stone drains, and they had worked well. He related an in- 
stance of draining a meadow about 14 rods mde by 60 rods long, 
and worthless, where cattle would get mired in the spring when he 
was a boy. After drainage it was plowed and planted to com, and 
raised as handsome com as he ever saw. He spoke of the necessity 
of placing the drains so as to cut off the spi*ings ; it migh|; often be 
done vnth little trouble ; much less than where a system of draining 
was had without reference to where springs were situated. 

Mr. Chandler of the Record and Farmer spoke of the amount of 
waste land in Vermont, which might be made productive by di*ain- 
age. This increased value was not always to be seen the first year. 
Time must be had for the decay of the vegetable matter and to 
change to its better condition, and in two or three years it vnll come 
to full bearing, and then it will be lasting. He thought small stones 
thrown in would mike a good drain under some conditions. 

Mr. Aldrich did not believe in using small stones in such a way ; 
but they should be laid in nicely, carefvdly laying in the flat or large 
ones top. 

Mr.. Williams said he had drained a meadow of 30 acres, which 
was largely a swamp and entirely worthless. He had put in about 
a mile of drain, and as he had plen ty of stones he had used them for 
drain, laying up side walls and covering with large stones ; and now 
it was the most productive and valuable land on his farm. He had 
put down his drains at a depth of 3 1-2 feet, and he would endorne 
the remark of Mr. Tinkham, that in draining it was especi!ally true, 
that " Whatever is woi*th doing at all is worth doing well ;" and 
though the work was buried out of sight, it would pay to have it 
well and thoroughly done. 

Mr. Tinkham said the best material for drains would depend on 
circumstances. If the di-ainer has on his land stones which he 
wants to dispose of, and has no better way, he may lay them into 
drains and make good ones, too ; but if the stones were just over 
the line on his neighbor*s land he could better afford to buy tile and 
put down, rather than draw and lay the 'stones, for it would cost 
less and make equally good drains for small ones — large ones would 
be cheaper made of stones. 

Dairying was next taken up, and Col. Mead opened the subject by 
describing the condition of the dairy business, its depressed condi- 
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tion, the small yield of the average cow, the low price received for 
the butter, and the need of better cows, better methods, more care 
in its making and handling. Cows should be selected for the pur- 
pose for which they are designed to be used ; select, for butter cows, 
those which are valuable especially for butter ; for cheese, those val- 
uable for cheese. Feed for the result desired ; exercise great care in 
the cleanliness of your cows, in the handling of the milk, in the mak* 
ing and marketing of your product, and increased profit woidd be 
the result. 

Mr. Tinkham next spoke of the different methods of feeding, of 
setting milk, of making and handling butter, advocating scrupulous 
cleanliness, after which he was questioned as to salting, working and 
marketing butter, to which he answered: Salt to the taste of your 
customers ; work as little as possible and have the salt thoroughly 
incorporated, and put up in shape to suit your customers ; and when 
you have found a good custotner, hold to him. 

Mr. Bliss was called on, and gave account of his visits to the in- 
ternational daily fair, the American dairymen's association, etd., and 
spoke of the creamery system of butter making, and there was an 
unlimited demand for good butter, and there was an over-production 
of poor butter only. Creamery butter was formerly made from the 
top of the milk which was churned, and this containing only the 
more oily portions of the cream, would not keep,* and the practice 
had been abandoned. The keeping quality of butter is improved by 
leaving the cream longer on the milk, and butter made from cream 
raised by any system, and taken oflf at 8, 10 or 12 hours will lack in 
keeping quality. Butter glo.bules differ greatly in size, and the larg- 
est rise the soonest, having less specific gravity, while the smaller 
globules, of greater gravity, rise more slowly, and are richer in mar- 
garine, and the cream left longer on the milk gives more firmness 
and better keeping quality ^o the butter. This matter of the rapid 
raising of cream was no new thing. He discovered it 28 years t^o, 
and in the first report of the daiiymen's association is an old paper 
of his, written years before. He advocated the careful woi'king of 
butter, with caution not to work too much. 

The butter sent to market by carload is culled, and the best is 
sold at prices which are not reported in the markets. The best but- 
ter sold in the markets was from farm dairies. 

EVENING SESSION 

opened by questioning Mr. Bliss on coloring butter, which he rec- 
ommended, and condemned carrot as a coloring. After Mr. Bliss, 
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Col. Mead took up the question of fertilizers, after which some dis- 
cussion was had on the raising of com in Vermont ; several gentle- 
men expressing themselves in favor of Vermont growing all her 
com, while Mr. Bliss and Mr. Putnam of Grafton thought it could 
profitably be done. 

The meeting was closed by the superintendent, by remarks on the 
value and necessity of a higher education. 

The meeting hag been a success in point of numbers, over two 
hundred being present, and the interest unabated throughout the 
entire meeting. 

A resolution of thanks to the superintendent for the meeting was 
passed, when the meeting adjourned. 



VEEMONT FARM MACHINE COMPANY'S MEETING. 

The Vermont Farm Machine Company of Bellows Pallp, the 
manufacturers of the Cooley milk setting apparatus, their excellent 
evaporator, and the Gleaner horse rake, took in hand the matter of 
an agricultural meeting in their vicinity, and their new building — 
just finished — offered an excellent place for it, so it was held there, 
on the 9th and 10th instants. Their new building is of brick, 60x100, 
three stories and basement, and in the upper stoiy the meeting was 
held. 

We were unable to be there until the second day, and cannot 
therefore give a report of the addresses delivered by Mr. Goodman 
of Lenox, Mass., Dr. Hoskins of Newport and Col. Mead, state su- 
perintendent of agriculture. 

The morning session of Wednesday was opened by a talk by the 
agricultural editor of the Freeman o* feeding. Chemical analysis 
creates nothing, invents nothing; it divides, separates and measures 
the different properties of different foods, and gives them names, 
names which always mean the same thing. If one breaks an %^'g^ 
he finds in it two semi-fluid substances ; the first nearly transparent, 
the other an opaque reddish yellow, which he calls the white and 
yolk. If the ^g^ is set under a hen, we find in twenty -one days a 
miracle. The two fluid substances are gone and a perfected living 
animal organism now fills the place they occupied ; an organism 
which takes various substances, grain, grass, insects, etc., and from 
these increases its substance. Bones grow larger and longer, they 
are covered by muscle or lean meat, and that mixed with or covered 
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by fat The material in the egg, and the substances the animal eats, 
must therefore have identical properties, as both serve the same 
purpose, namely, the creation of animaJ substance. Here the chem- 
ist comes in and with his science finds that the yolk of the egg 
contains all the mineral matters found in the animal, while the white 
is what clothes the bones with muscle, and this is called albumen, 
and from this, those foods which serve that end, the increase of. 
muscle, are called " albuminoids," which are also changed into fats. 
The bones, consisting chiefly of lime, are supplied by " phosphates." 
If instead of putting the egg under the hen, it be left exposed to 
the air and its ordinary temparature, the change before noted does 
not take place, but change and decay soon follow ; from which it 
appears that while all the mtterial for the body is in the egg^ some 
important element of life is absent, namely, that of heat, which is 
generated in the animal by combustion when it takes food. Chem- 
ists say this heat is due to the combustion of carbon in the system, 
and foods supplying the heat-forming material are called '* carbo- 
hydrates." These three necessities of animal life are supplied in 
foods of different kinds, in different degrees, and different foods 
are necessaiy to their supply in the required quantities and at the 
cheapest rate. 

The coarse fodders, meadow or bog hay, straw and com stalks, 
have a positive food value, and he who throws them into the yard 
or stable for manure loses that value. While the amounts of albu- 
minoids and fats are considerably less in these than in good upland 
hay, the carbo-hydrates are present in but a slightly less degree, 
and in com meal, linseed meal aid cotton seed meal the albuminoids 
and fats are much more abundant, some samples of cotton seed meal 
showing from 38 to 45 per cent. A feed which will furnish the re- 
quired quantities of albuminoids, carbo-hydrates and fats can be 
supplied from straw, comstalks and poor hay, with the addition of 
some of the more concentrated foods named, which will give better 
results at much less cost than can be done by using good hay 
alone; some experiments in feeding showing a saving of about one- 
third in cost. 

Farmers cannot now afford to waste the food value of their straw, 
com fodder, etc., to use them as manure, for the mammal value is 
lessened by only about one-fifth by passing through the animal. 
Com cobs have a value as food, besides a mechanical value as a di- 
visor of the heavier particles of meal, and he believed the farmer 
who threw them away lost in the act. 
We have reached a point where we must use and save all that can 
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be used and saved and a fair margin of profit may be found in the 
system of feeding which utilizes to the fullest the food values of 
what is raised on the farm. 

Dr. Hoskins next spoke on " Fallacies in Dairying." He spoke of 
the Mr. Douglas efforts in favor of deep setting, and said he told 
Mr. Douglas that he thought deep setting would not make much 
headway till somebody got a patent on ii Some one must have an 
interest in a thing to make it go. One interested could see a poor 
article, while one not interested could not see a good one. He 
apoke of receiving books on agriculture from McMillan & Go. of 
liondon, in which the old theories which had long been exploded 
here were stated in the boldest manner. One was that milk could 
he kept at 37 degrees for weeks and no cream would rise. He had 
some theories on cream rising which he would not venture to ex- 
press here, but he thought it not so much a matter of height of 
temperature, as of uniformity of temperature. He next noticed 
the report of an experiment which had been published where two 
Jersey cows had been added to §> herd of grade Shorthorns, and the 
yield of butter but very little increased. He cast some doubt on 
the facts set foith, as he should have expected the addition of milk 
having larger butter globules would have helped the smaller ones 
to rise, and the same in churning, the larger globules to help the 
others to come to butter. He next spoke of a statement made by 
Dr. Sturtevant that Jersey milk was not fit for food by reason 
of being too rich, and that children could not be raised on 
it. He thought this a fallacy, as he had now in his family a young 
lady 18 months old, who was perfectly healthy and very strong, 
luised from her birth on the milk of a Jersey cow. 

Another fallacy was the flavor from feeding turnips. This flavor 
was sometimes present when no turnips were fed, and cows fed half 
a bushel per day would show none of this flavor. Mr. Walker of 
Springfield raises 500 bushels of turnips every year and feeds them 
to his cows and sees only good effects; his butter sells well and no 
fault found. He fed a pair of oxen on rutabagas and when one was 
slaughtered the consumers complained of a bad taste in the beef, 
but one which was not killed for some days had no such flavor. Mr. 
Huskinson of Mt. Holly raises 800 bushels of turnips yearly and 
feeds to cows ; finds them excellent for butter and for beef. Good 
feed was necessary for good milk, and Jerseys could not make good 
rich milk from poov feed, and some pastures would give feed which 
would make much better, richer milk than others, and the pastures 
of Springfield would not equal those of Mt. Holly. C. Horace 
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Hubbard, Esq., agreed with gentleiuea on the influence of food on 
milk, and that a judicious feeding of turnips would not impart any 
objectionable odor to milk. He had fed half a bushel per day to 
«ows from which he was selling milk, and to those who would have 
detected and condemned such a flavor, and had no complaint. He 
had always fed his cobs and thought (hem worth it 

Mr. Goodman spoke highly in favor of cobs as valuable for food 
And rich in potash. Gen. Davis of Cavendish always fed cobs and 
believed them valuable, also spoke of the Jerseys for milk and for 
beef as well — believed he could make as many pounds of beef from 
the same feed from Jerseys as from any other breed. 

Farm3r Sanborn of Hanover, said he must tell a joke that a 
Pranklin county man got off on Friend Tinkham. He told him that 
they used to keep Jerseys, but had had to give it up, and when 
Tinkham asked the reason, replied, that the cats got to catching the 
•calves!! Mr. Sanborn tiought turnips could not be raised and 
housed and sliced and fed with profit here. Cob meal had. been 
iound to be excellent to feed with com meal to pigs. 

Prof. Alvord of Easthampton said he had charge during the war 
ior eight months of from eight hundred to twelve hundred horses 
sand mules which were fed com on the ear, and while fed all the 
^rrain Mid hay they wanted, not one in a hundred but would eat up 
the cobs, and not one cow in ten would leave them, and he believed 
the animal knew what it wanted aud needed and consequently cobs 
were valuable. He believed turnips were valuable and would pay 
to raise, and com fodder and straw too valuable not to be utilized 
for food for stock. 

One thing he had noticed in Vermont and western Massachusetts 
Wtter, that while the spring and summer butter from Vermont was 
best, in winter that from western Massachusetts was best Certain 
dairies keep up their excellence, but the majority do not. The rea- 
son he thought was that the winter feed was best in Massachusetts, 
where more roots and graii^ were fed. He believed there was some- 
thing in the extract noted by Dr. Hoskins of the failure of increase 
in the butter yield where Jersey cows were added. He had once a 
herd of Norfolk polled cattle which made good butter, but it was 
very white. He added two Jersey cows, which much improved the 
<5olor, but did not materially increase the amount of butter. 

The time for adjournment having arrived, Mr. Williams, the treas- 
urer of the company, invited those present to a " basket picnic " in 
the room below. On adjourning there, two large tables were found 
extending the length of the room, which were well supplied with 
20 
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ojBters, cold turkey, cbicken and tongue, bread, sandwiches, etc.,^ 
tea, cofifee, skimmed milk, pies and cakes of yaiious kinds, apples,^ 
oranges, etc., which, if a basket picnic, is our favorite kind of meal 
and so far^s we had time to observe, all who sat down to the well 
loaded tables were evidently of our way of thinking. 

The afternoon session was opened by a brief discussion on fer- 
tilizers, after which Prof. Alv6rd read a paper on " Improvements 
in dairy implements." He said America was far in advance of 
all other nations in the number and excellence of her labor-saving 
machines, as a visit to agiicultural hall in the centennial exposition 
would have made apparent. American machines^are made .for use, 
and fitted for their especial purpose, while the English seem to aim 
to get in all the material they ai'e able to. Their plows are twice a& 
long and three times as heavy as ours, and their carts have twice as 
much material in them as ours, while their loads drawn are no 
heavier, and the roads far less trying. On the continent the con- 
trast is still greater. 

He' next spoke of the mechanical activity of the country. There 
were over two thousand patents granted on hai*vesting machines 
which was not to be wondered at, considering their importance and 
the number of parts, but an equal number had been granted on 
churns. He reviewed the mechanical aids to dairying. 

Dairying begins at the pail, and here a great reform was needed* 
The pail in common use was as bad as a pail could be ; generally 
largest at the top, it seemed fitted to catch all of any possible filth 
about the animal, and expose the milk to the foul air of the stable. 
It is a pretty severe thing to say, but he would say it — he did not 
beheve that one out of ten of those even before him, did their milk- 
ing properly. He showed some improved pails with covers and places 
to admit the milk. 

Milking machines were next considered, their history traced, and 
they were classified as "suckers," "squeezers" and "strippers.*^ 
The milking tubes, which are not included in those named, were 
classed by the patent office as surgical instruments and not fitted for 
general use. None of the milking machines were a success, but 
when we remember that an average of ten millions of cows have to 
be milked twice a day, and that the entire time of two hundred 
thousand men would be required to do it, there would seem to be a 
sufficient incentive to the inventive genius of America. 

Most of the dairy implements at the dairy fair were from Vermont, 
and some of the best of shallow setting systems were of Vermont 
origin. 
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Deep setting had bean in use for more than a hundred years in the 
*' spring houses *' in the south. On his farm in Virginia it must have 
been in practice from seventy-five to eighty years. He had no pa- 
tience with those who claimed to get more butter by deep or shal- 
low setting. By taking the same milk and observing the proper 
conditions, all the butter can be obtained by either method. The 
duty was one of iabor-aaviuT^ for the wives of the hon^. 

Of systems of deep setting, selecting ten of those which attracted 
most attention, and ^ve of the best of these come from Vermont. 
Several of these have great merits, and should one ask, Which is 
best ? he would reply. That one best fitted to the needs and condi- 
tions of the farm. 

Of the Cooley creamer, he would say that in some places it was 
not needed, while in others it was indispensable. 

In reply he said there was nothing in climate or food to hinder 
making just as good butter in Virginia or Mississippi as in New York 
or Vermont. 

He next spoke of the " Centrifuge," and thought it would be prac- 
ticable only for creameries or large dairies. 

Dsep and shallow setting required different churns, as the cream 
of one was much thinner than that fiom the other. 

For a worker he preferred the simplest ; either the lever or the 
lever And roller combined. 

More care in processes is needed, and farmers need a more thor- 
ough, longer and more scientific education ; they should keep posted 
in dairy apparatus, and study whether it is fitting for their needs. 
A first-class workman may succeed with poor t^ols, but generally 
he who has the best tools makes the best work. 

Following Prof. Alvord, Mr. Sanborn of Hanover, gave a talk on 
how to make farming pay in New England. At the close of Mr. 
Sanbom*s remarks the following resolution was offered by C. Horace 
Hubbard, Esq. : 

Resolved, That the cordial congratulations of the audience be 
tendered to the Vermont farm machine company on the successful 
dedication of this fine building ; for their enterprise in promoting 
the arts of the dairy, and for the profit and enjoyment we have de- 
rived from the series of meetings now about to close ; also that our 
thanks be tendered to the gentlemen who have addressed the meet- 
ings with so much ability ; 

iftnd passed, when the meeting adjourned, which we hope is the first 
of a series to be held yearly. 
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AGRICIILTURAL MEETING AT NORTHPIELD. 

The meeting appointed by the saperiniendent of agriculture, at 
Northfield, was held in Concert Hall on Friday, the 26th instant 
The superintendent was assisted by Prof. W. O. Atwater of Middle- 
town, Oonn., and Mr. O. M. Tinkham of the Fbeeman. The hall by 
some mistake was not well wanned for the morning session, but the 
iarmers in caps and orercoats gathered about the register, and the 
session was taken up chiefly by Mr. Tinkham in a talk on dairy mat- 
ters, and, by request, some account of the late international dairy 
fair was given. 

AFTERNOON SESSION. 

The meeting was opened by a duette by Miss Kumrill and Mr. F. 
B. Houston — ^Moonlight on the Rhine — a beautiful piece well ren- 
dered. The next was a paper by Mr. D. T. Averill on manures, and 
he opened by speaking of this time as an era of new departures, and 
he welcomed these new departures. He spoke of the richness of 
western soil and the necessity of Vermont farmers saving every pos- 
sible particle of plant food. He spoke of the old and new style of 
farming, and cited an instance of a farmer of his acquaintance who, 
living witiiin a stone's throw of a grist mill, where hjS could have 
secured any desired quantity of India wheat hulls, and but a short 
distance from a chair factory, where he could get shavings to be used 
for bedding and absorbent ; but he had never used any, and his 
horse had never had a bushel of bedding where he might have had 
litmdreds every year. He, some years since, had begun to use India 
wheat hulls for bedding, hauling them a mile for the purpose, and 
was the subject of much ridicule, but now all the hulls are saved and 
the miller is able to sell them for a fair amount. He spoke of the 
improved systems of farming, of sheltering and saving manure, the 
saving of the liquid as well as the solid portion, and that the road- 
sides were laid under tribute to furnish good absorbents. He next 
spoke of Vermont as a desii'able spot for the farmer's home, and 
^numerared some of its drawbacks and its advantages, and thought 
Mr. Douglas was right when he said it was a good place to be bom 
in — ^but wrong when he thought one should emigrate early. He 
spoke very severely of the railroads and their discrimination ckgainst 
Vermont, and in favor of western producers, and characterized their 
action as shameful, when they owe their existence to the power of 
the state. 

Col. Mead followed Mr. Averill, saying he should speak of that 
part of the paper which treated of the desirabiHty of Vermont as a 
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home. He did not know but that was a hobby of his, his friends 
had charged him with it, and he was not disposed to deny it; if it 
was true, it should be published ; if it was false, it should be yenti* 
lated. He gave the fact of Vermont's having for the last 16 years 
maintained very nearly its product per acre, while the west had fallen 
off very materially, and the time was not far distant when the yield 
would be equal and the west would be obhged to give equal atten- 
tion to saving manures. Ho spoke of education of the youth ; thai 
they be educated to work and not have wealth thrust on them, not 
to have them expect they may step out into life at once on a life of 
eaee and luxury. He deprecated the decreased and decreasing pop- 
ulation, and thought we should not throw away our best bone and 
muscle, we should raise men and women, and it would be hi^py for 
Vermont if she could hold her own in the coming census and not 
show a decrease in population. He believed Vermont was in the 
path of progress, that we raised better crops than we did but a few 
years ago, that we raised more hay and more com and wheat per 
acre than we used to, that we had increased the yield of our dairies 
and the number of cows to the acre, and we should increase our 
population. 

Mr. Vail of Pomfret was called on to give some report of dairy 
matters in his vicinity, and said that his neighborhood was mainly 
given to dairying, and that there had been a marked increase in the 
yield of butter per cow and of cows to the acre, and the result had 
been a decided improvement in quality and increase in price. The 
former average he believed — ^the average 15 years ago — would fall 
short of 100 pounds per cow, and now there were half a dozen dai- 
ries which would average 250 pounds per cow, which was the result 
of better cows, better care and better feeding. 

Mr. Vail was asked whether the men who had done this had capi- 
tal to start with. He thought many of them were in debt when they 
had gained these results. Q. — ^What amount of hay and grain had 
they purchased! Ans. — little of hay, but considerable, of bran and 
western com. He believed the results of high feeding had been a 
better quality of product and an increased profit. The best feeders 
had reached 300 pounds per cow. Here a man arose in the back 
part of the hall and said that this week there was a farm to be sold 
containing 150 acres on which a man had farmed it for years ; on 
which his father built his log cabin, and which the present proprie- 
tor inherited, and from this sale his creditors hoped to realize 30 
cents on the dollar. He knew another farm lately sold for $1,700 
which had formerly sold for $4,000, and he wished to know the rea- 
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son for it, and what was to be done to remedy this. Col. Mead 
said he could not give the reason, bat he knew a dozen young men 
who would gladly take such a chance as that, and he knew many 
farms which had doubled their product within a few years, and he 
believed that in five years more the average dairies would reach the 
product of our best dairies now, and the best dairies proportionately 
increase. Mr. Tinkham said he wished to ask the gentleman a ques- 
tion. He knew the facts in the case ; it was something which had 
taken place under his eye, and wliat he wanted was that the gentle- 
man should answer his own question, and what was the reason the 
man had failed. He said he believe^ it was what the neighbors 
called ''want of management;" he was not constituted like the 
other gentlemen named. 

Prof. Atwater said what was wanted was more brains in farming — 
he meant the making of farming more of brain work. What would 
be Idiought of a merchant who did not know what his goods cost, or 
how much he had on hand, or how much he had sold ? Yet that 
was just what many if not most farmers were doing. * 

EVANINO SESSION 

was called to order by the president at 6:45, and the choir gave a 
fine piece of music, after which Prof. A.twater gave his talk on feed- 
ing the stock and the soil. 

After Prof. Atwater Prof. Dole read a paper on the future of Ver- 
mont in agriculture, which we shall give entire, as the statistics are 
valuable : 

THE FUTURE OP VERMONT IN AORICULTURE. 

Jfr, Chairmariy Ladies and Gentlemen : 

In presenting a paper on this subject, it is not my intention to 
speak of the place which the " Green Mountain state " shall occupy 
among her sister states in the coining future as regards her import- 
ance in a statistical point of view. That were impossible. We 
know that in point of wealth and population she is indeed small, and 
as the great states of the west, some of them almost nations in size* 
increase in population and riches, she will grow comparatively smalle^. 
But never, if the resources within our hands be properly developed, 
will she become less in influence and importance. But while we 
may not know what is to be our relative position in size or wealth, 
we may consider what we shall do, as agriculturists, in the immediate 
future. What is to be in the distant future we cannot even prophecy 
— ^ere are so many new inventions changing the relative positions 
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of all trades and occupations — so much is depending on the devel- 
opment of oui' manufacturing facilities, that no one can tell exactly 
what is coming. Nevertheless, it is not only proper, but necessaiy, 
for us to consider our future, if we do not wish to be left far in the 
rear. 

First — as to whether Vermont offers any inducements to the culti- 
vator of the soil. Shall we cultivate our farms, and try to induce 
our sons who would follow farming (and by farming I mean cultivat- 
ing the soil in any capacity, from gardening to stock-raising and 
dairying,) to stick by and settle among us, or shall we do as many 
others do — ^give up farming here, say " It don't -pay," sell the old 
homestead farms our fathers redeemed from the wilderness and 
loved so well, and " go west,'* where the soil is better and more 
easily worked, and the winters less severe ? Not every one will be- 
<some a farmer. It is not to be desired that they should. St. Paul 
speaks of a " diversity of gifts," and the tastes and talents of dif- 
ferent individuals will lead some to choose farming, others the me- 
chanical trades, and still others the literaiy professions ; and this 
will always be so. While we believe thoroughly in agriculture, and 
that it offers advantages not to be found in any other occupation, it 
will not be the object of this paper to try to induce others to be- 
come formers. But to show that Vermont — even our own hilly and 
rocky Vermont — ^has some advantages not to ba found elsewhere 
tbrooghout this whole great land — to show that opportunities of- 
fered here are at least equal to thos6 of any of the far off states 
whose advantages distance makes seem so great. It is the object of 
these meetings, as I understand it, to give information, and arouse 
43iich a spirit of inquiry as shall make us better fanners and more 
successful business men. If it can be done, if any word of mine 
shall make the farmers who listen to me this evening more contented 
with our beautiful state I love so well, if I can say a word which 
shall call attention to or arouse thought upon any subject, old or 
new, that may be made valuable, I shall be well pleased. 

There are always two considerations to be taken into account in 
raising any crop, as a business — the cost of cultivation and the value 
of the crop. There are many minor points to be considered in each 
<5ase, but in order to determine the profitableness of the business, 
all will come under one or the other of those heads. There are so 
many things to look at, and he who farms it as a business of course 
wishes to do so in that place or that manner which shall give him 
the greatest returns for the least possible outlay. Thus it becomes 
A question of great importance to the young man who intends to go 
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to farming, where he shall locate. Shall he stay in Yermont or go* 
westt 

In order to help us in a measure to determine this, I will make a 
comparison between Yermont and some other states in some of tiie* 
leading crops. The ways of cnltiyation are so different that a com- 
parison between the east and the west is yery difficult. But we will 
take some of our most important crops, one by one, and compare 
statistics from different states, and see what the results will show. 

If one goes west for the purpose of farming, wheat or com, or 
wheat and com, are almost sure to be the main crops — this without 
regard as to whether it is to be sold or fed. Now I propose to show 
that either wheat or com, can, on land suitable for the crop, be 
raised in Yermont to as great a profit as in the middle or western 
states. In the comparison nothing will be said regarding the other 
New England states, for it is admitted by all, we belieye, that in 
point of agriculture, Yermont is, at least, equal to any, and it would 
take too long to bring into comparison all the states from which em- 
igrants go to the west, nor is it necessary. 

I will take the com crop first, and for the purpose of comparison 
I will take the four states of Yermont, Michigan, Iowa and Kansas. 
Michigan is a fair representatiye of the older western states, Kansas 
of the more recently settled, and Iowa about half way between. 
For this occasion I have taken my figures from tiie report of the ag- 
ricultural department at Washington for the year 1877. The yield 
per acre, the cost of cultivation, the value per acre and the value of 
the crop will be given, together with the average for each state, and 
you shall all see how our gallant little state comes out. I doubi 
not, however, that every fanner before me will see that in any of the 
states he would have been sure of getting a bigger crop. But for 
the figuies — facts are what we are after : 

Ay. yield. 
Vermont, 39. 

Michigan, 31 

Iowa, 32.05 

Kansas, 36.05 



Price. 




$ .77 


$30 13 


.39 


12 09 


.25 


8 01 


.21 


7 37 



Whole average, 26.06 $35.05 $9 51 

The cost of production varies so much in different states that it 
is hard to make a correct estimation, and each of you can vary the 
figures I give you to suit your own particular case. In Yermont^ I 
estimate the cost per acre as follows : 

Plowing and harrowing, $ 2 00 

Manure, lO 00 

Planting, 1 50 

Cultivating and hoeing, 5 00 
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Cutting and harvesting, 5 00 

Husking, 2 25 

Interest on land, 3 00 



$28 75 
Value of crop com, 30 13 

Value of stalks for fodder, 15 00 



$45 00 
Leaving a profit per acre of $16 38. 

You may think this estimate of cost is not large enough, but I 
will try to show, before I am through, that I have under rather than 
overestimated. I grant that as the work is often done, it costs more, 
but it need not and should not. In the west, as you will see, the 
cost of cultivation per acre falls much below these figures. And 
here let me say to you, that the east can learn much from the west» 
as well as they something from us, as to means of cultivating crops. 

In Kansas the yield per acre, which I have given, 36 05 bushels, is 
on stubble land, and the cost of cultivation is as follows : Plowing, 
$1.00; planting, 20 cents; cultivating $1.50 ; husking, $1.25, inter- 
est on land, $1.00 ; total, $4.95. Deducting this from the value of 
the crop, $7.37, we have a profit of $2.62. The value of the stalks 
in Kansas would not more than market the com, if it did that. In 
reckoning interest on land, I have called it, all fenced and under cul- 
tivation, worth $12.00 an acre, which is a very low estimate. What 
is true of B^nsas is true of Iowa. In Michigan the cost of pro- 
ducing is nearly the same, eiccept that the land is held at a much 
higher value, and manure is frequently used. I estimate the cost at 
$9.25, value of crop, $12.09, profit, $2.84. If my estimates are cor- 
rect, an acre of com in Vermont will pay 20 per cent profit, in Kan> 
sas 16 and in Michigan not quite 3 per cent. The above conclusions 
may seem strange, but I believe them to be true, and before I leave 
this part of my subject I will add that in the older of the western 
states the average yield of com has decreased 20 per cent in the last 
fifteen years. How long can this continue and com be raised at a 
profit ? 

In estimating the cost of manure in Vermont, I have given as 
nearly as possible the amount it would cost to give back to the soil 
the phosphoric acid, potash and nitrogen taken from it by the grain 
crop alone, supposing the stalks to be fed or used upon the ground. 
In estimating, I have called nitrogen 25, phosphoric acid 12, and 
potash 6 cents per pound. In the west the stalks are not taken from 
the ground, but are plowed under in the spring, much to the dis> 
comfort of the man holding the plow. It has not yet been determined 
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Value 


BnBh. 


Price 


of acre. 


17 


at $1.60 


$27.40 


17.5 


at 1.22 


21.35 


14.5 


at .87 


11.75 


13.5 


at .85 


11.05 



how nmcb mtrogen 10 necettetarj in a com fertilizer to produce the 
bi^t rtmx\\M. From ^tctual experiment 1 am inclined to Uiink that 
only a nmall T>etcentaf?e of the nitrogen foond in the crop is absorbed 
from the hoiL and as that is the hij^hest priced ingredient in all com- 
mercial manures, it wonid very much lessen the cost of raising com, 
if a rjonsiderible part of it could be omitted- 

Now we will take the wheat crop and look at the results in the 
«ame states, fur the same year, 1877 : 

Vermont, 
Michigan, 
Iowa, 
Kansas, 

Here again the cash valae of an acre of wheat in Vermont is $6.05 
more than in Michigan, $15.65 more than in Iowa, and $16.33 more 
than in Kansas. It is true, however, that this greater value per acre 
Affords no evidence that the real profit is greater. I mean here by 
profit the returns on the capital invested after all expenses for labors 
etc., had been deducted. 

I have no data for an exact determination of the cost of cultiva- 
tion in any of the above places, but we may approximate to the 
tmth ; first, as to Vermont and Michigan. In Michigan I know 
something about it, having spent several weeks, in three different 
jears, in southern Michigan near Kalamazoo, about harvest time. 
The land here, at two or three ipiles from the county seat, was valued 
at $100 an acre — ^never, I think, at less than $80 for good land. 
Manure is used on very little of the land as yet. Wheat is followed 
by clover, and that again by wheat or com. The cost of raising an 
acre of wheat in Michigan is about as follows, and I have tried not 
to overestimate : 

Plowing and harrowing, 

Seed, 

Harvesting, 

Threshing, 

Interest on land. 

Value of crop. 

Profit. $8 20 

This would really be a good profit could it be realized each year, 
but, us a matter of fact, where no manure is used such a crop of 
wheat cannot be taken oflf the land oftener than every other year, 
and where it is attempted the annual yield falls very low; also the 
prices quoted are much higher than the different years average, al- 



$2 00 


2 44 


2 00 


1 76 


5 00 


$18 16 


21 36 
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though that really makes no diflference for the sake of comparison, 
as the same holds true of other states. In Iowa the cost of pro- 
duction I estimate as follows : 



$0 25 
1 74 
1 00 


$8 99 
U 75 



Plowing, harrowing, harvesting and threshing, 

Seed, 

Interest on land, 



Value of crop. 

Profit, $2 76 

Nearly the same would be true of Kansas. In Vermont I esti- 
mate the cost of growing and harvesting one acre of wheat at $19.- 
95 ; value of crop at average yield, $27.40 ; giving a profit of $7.45. 

In my estimate of the cost in Vermont I have allowed enough to 
buy artificial manure to keep the fertility of the soil good. I have 
added nothing for the value of the straw in either case, but it is 
certainly of much more value here than in the west, where stmw is 
left exposed in the fields to rot and scatter. 

It will be easy for any one to draw his own conclusions. It is 
true that more acres are avaDable for cultivation on the western 
prairies than here, but, in all my estimates, I have struck a balance 
between the cost and value of the crop to see which would pay the 
best profit on the capital invested. Also, I wish to call your atten- 
tion to the fact that in wheat growing, as in com raising, the aver- 
age yield per acre in the west has steadily decreased, until it is 16 
per cent less than 15 years ago, while in Vermont there has been 
practically no decrease. I leave you to judge how long it will be 
before the yield of wheat in Michigan and Kansas will fall below a 
point where it can be raised without actual loss. Even to-day, with 
the prices for wheat what they were one year ago, an investment in 
real estate in Michigan for the purpose of raising wheat will pay 
less than ^ per cent In fact, a shrewd farmer there told me that 
his beautiful faxm, level as a floor, and with the best machinery to 
work it with, paid less than 2 per cent It is a fact that will admit 
of no dispute that, in a few years, all the western states must be- 
gin to learn the lesson already partially learned in the east, that an 
equivalent must, in some shape, be given to mother earth for all the 
food she yields us. The law, " Give if ye would receive," holds 
good in this case as in any other. 

In the potato crop the figures for 1877 are as follows : 
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Value 


per acre. per biiah. 


per acre. 


130 at $ .40 


$52.00 


83 at .36 


29.88 


100 at .38 


38.00 


44.4 at .60 


27.29 
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Vermont, 
Michigan, 
Iowa, 
Kansas, 

And, as I euppose the cost of raising does not materially differ in 
the different states, and $10.00 in artificial manure here in Vermont 
'will supply all that 150 bushels of potatoes takes from the soil, it 
will easily be seei;i that potato raising, even with this outlay, is more 
profitable here than in any of the other states mentioned. I might 
go on through the whole list of crops raised in all of these states, 
but I do not think it necessary. I think I have fully shown that 
average firming in Vermont is or may be as profitable as in any 
other state. It is true that one man may cultivate more acres on 
the western prairies than here, but the number of acres cultivated 
does not determine the profit, and it is also true that only when 
large acres are cultivated that the cost of production falls to the 
very low rates I have named, and this requires large capital. With 
this I leave the first part of my subject and take up the second. 

How shall the farming of the future be conducted f First, the 
farmer must thoroughly learn his business, and then c^onduct it on 
business principles. He must study how to produce the greatest 
amount with the least possible expense. And no farmer will have 
th9roughly mastered the science of farming until he can do that. 

To the young man who would make farming a business I would 
say ; First, determine, if possible, the particular branch or branches 
of farming you wish to follow, and then select your location ac- 
cordingly. Certain crops will succeed where others fail ; and it will 
be up-hill work trying to raise crops unsuited to your soil. If you 
are already on a farm, study hard to find out the nature of your 
soil and act accordingly, raising always the things it is best fitted 
for. In the division of labor are the best results secured. This is 
a principle so fully recognized in the mechanic arts as to need no 
word of explanation. But I think that what is true in manufactur- 
ing is equally trae in agriculture, though from the nature of the 
case the rule cannot be so fully carried out. But it cau be done to 
a great extent ; therefore I would have every farmer select some 
leading crop, and make all his calculations in reference to that If 
it be com, then com should be grown year after year, whether the 
price be high or low. If potatoes, if wheat, then the same rule 
should be followed. Of course other crops should be grown, for 
the best results are secured by rotation ; and besides, it is not safe 
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for a man, unless he has a large capital, to have his all depending 
npon a single crop which may fail. But the advantage of having 
one leading object — as the growing of the com crop — ^is, that his 
closest attention being directed to that, he learns the best and 
cheapest methods to secure^ the best results. 

Agriculture is a science. In other sciences the specialist is most 
successful, so why not in this ? There is no better place for the 
study and exercise of the science of agriculture, and no place where 
it will be better rewarded than in Vermont, where geological for- 
mation is indicative of great fertility. 

I have said that my estin^te of the cost of growing was not high. 
Here I propose to give you a bit of my own experience in demon- 
stration of this ^i About the middle of last June I planted one- 
half acre of com. I planted in drills, the rows 4 feet, 1 1-2 inches 
apart, putting 4 rows to the rod. It was on sod land. Eight cords 
to the acre of stable manure was spread on the grass and plowed 
under. Then some superphosphate was spread on the top and har- 
rowed in, to give the com a start I calculated to plant so as to 
have 20,000 stalks to the acre. After the com was up I harrowed it 
once, and during the season cultivated it 4 times. The entire cost 
of cultivation, from the time of plowing until harvesting, was not 
over $3 per acre, and there were very few weeds to be seen. The 
crop eared remarkably well, but owing to the lateness of the time of 
planting — June 12th, I think — and the early frost which so many of 
us remember to our sorrow, did not ripen well. A hand hoe was 
not put into the field. I only give this to show that I believe our 
crops might be raised at a far less expense than they have usually 
been. I raised a piece of potatoes — the best 2 acres in 10 — at a 
cost not exceeding $4 per acre for plowing, harrowing, planting and 
cultivating. A hand hoe was not used, and at the time of digging 
there were no weeds. 

Gentlemen, we can and must grow our crops at a far less expense 
than we are now doing. I believe that com can be raised for less 
than 50 cents a bushel on many a Vermont farm. More wheat 
should also be grown. If the wheat grower will feed the bran and 
straw of his wheat crop, and put the manure back on the land, 
wheat might be grown in the same place year after year without 
impoverishing the soil. 

In the growing of both wheat and corn, clover should be oftener 
used in the rotation. Nothinof is better than a clover crop to im- 
prove the farm. He who can get one good crop of clovar miy, for 
an indefinite time, raise good crops of anything else. 
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The outlook in the fatnre for the fanner in Vennont is to my 
mind good ; but as I said before, he who would be successful must 
know his business and waste no iota of labor or capital by careless, 
slip-shod work. To one who is an industrious, careful, searching 
farmer, Vermont offers in her good soil, her healthful climate, her 
good schools and her nearness to good markets advantages not often 
to be found elsewhere. 

If time allowed I would like to speak of the chances offered in 
different places by following out a certain line of operations. 

In selecting a suitable farm, not only should the condition of the 
soil be carefully considered, but its location mast be also looked at. 
For dairying or sheep raising nearness to market is not of so much 
account ; but if vegetables or fruit — especially the small fruits — 
are to be rais9d, one acre of land within a mile of your market- 
place is better worth $100 par acre than $50 per acre 5 miles from 
market, the quality of the land being the same. The traveling of 
that 6 miles so often would destroy yoar profits. 

In the coming time all the chances will be, must be, nicely calcula- 
ted, for close competition will enter into all business transactions, 
including that relating to farming, and the successful farmer must 
be as shrewdly studious and painstaking, must combine as many 
good qualities, as he who follows any other business or profession. 
Earth, with all her bounteous gifts, must be treated generously and 
intelligently, or her storehouse will be closed against our ill-directed 
importunities. 

I urge it upon you all, as farmers of Vermont, who love your 
native state and would see her prosper and rise to occupy the place 
she should hold among her sister stat.es, to see to it that farm life in 
Vermont be made attractive to your sons ; that the home atmos- 
phere be kept so clear and bright that the malarial of a ** western 
fever " shall have no chance for foothold in their systems. If the 
sons and daughters of our state can be kept contented and happy, 
the prosperity of Vermont in the future is assured, for truly con- 
tented and happy farmers are always prosperous. 



RANDOLPH MEETING. 

The union meeting of the state superintendent of agricultural 
affairs and the agricultural college for Randolph was called by the 
superintendent of agricultural affairs for Tuesday, the 28th instant, 
and to be sure to be in good season, we got there Monday night, and 
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found we were just in time to attend the regular meeting of the 
farmers' club, \vliic'li has had its meetings regularly evei^ Monday 
evening in winter for more than 12 years. 

In this meeting the question of manures was discussed from a 
practical standpoint — the making, preservation and application. All 
agreed as to the necessity of making and of housing it, while they 
were about equally divided as to whether it should be applied green 
or rotted wholly or partially, and whether plowed under or spread 
on the surface and worked in for crops. 

Mr. G. F. Nutting insisted very strongly that that manure was 
the best which was applied the soonest after it was dropped, as he 
had repeatedly proved. 

Altogether the meeting was an interesting one, and to these meet- 
ings may perhaps be attributed something of that silccess wliich has 
made Randolph so noted as one of the most prosperous farming 
towns in the state. 

TUESDAY. 

The meeting was called to order by Superintendent Mead, at 10 
o'clock, with an excellent attendance, and N. L. Boyden, Esq., chosen 
chairman, a committee on programme elected, after which Professor 
Atwater gave a talk on Fertilizers. After the address there were 
questions to which he gave replies : Manure will, in its fermentation, 
lose say 20 per cent of its weight, but has lost little or none of its 
plant food, but what was left was more valuable for plant food than 
in its fresh condition. Organic matter escaping from fermenting 
manure, where it is properly fermented, is not of much value ; im- 
properly fermented much does escape, and though some may be ab- 
sorbed by the growing plant, it is practically lost. 

The hour for adjournment having arrived. Chairman Boyden said 
this meeting had been looked forward to with much interest by the 
superintendent, and by those inhabitants of the immediate vicinity. 
He saw here representative farmers from Bethel, Brookfield, Brain- 
tree, Chelsea, Stockbridge, Royalton, Pomfret, as well as fi'om re- 
mote portions of Randolph. He said the farmers* club had prepared 
a lunch, of which all were invited to partake, and justice was done 
to a bountiful and excellent collation furnished by the ladies of Ran- 
dolph ; and after partaking we can say " the multitudes were filled,'* 
but we can't say how many baskets of fragments were taken up, but 
there were several. 

In opening of afternoon session Mr. F. D. Douglas of Whit- 
ing addressed the audience on Dairying. Mr. Douglas said if he 
had told them ten years ago that dairying, to be successful, would 
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require an amount of thought and study equal to that necessary to 
acquire a profession, it would have been thought extravagant. Now, 
perhaps it would be accepted with reservations. We were but upon 
the threshold of the science. We have made great progress, but in- 
vestigations had been superficial. The chance for improvement 
may be seen when the yield of dairies is averaging about 100 pounds 
per cow, when there are some which produce 300 or 400 pounds per 
cow, and the price ranges from 8 to 30 cents per pound in open 
market, while for that sold to consumers direct, an even higher price 
was received. 

He gave some account of the different ways of testing milk, bj 
the microscope and by setting in vessels, and showed an experimental 
<»n in which milk is set twelve inches in depth, and in which different 
samples of milk had given from 6^ to 31^ per cent of cream. 

In cheese making it was desirable to have milk with small butter 
globules, and not in remarkable quantity, while in butter making the 
large globules and in greater quantity were desirable. In his dairy 
he had, by adaptation of cows to the butter dairy, secured an increase 
of 60 pounds per cow, and this when, in the most favorable result, 
hie herd was largely made up of young heifers, as he had but lately 
begun to keep Jerseys. 

There is as great a difference in the quality of the product as in 
the quantity. He did not now get as many pounds of milk per cow 
as he did when he made forty pounds less of butter, and it was an 
interesting fact that as the butter product increased the milk product 
decreased. He described his method of testing his cows by strain- 
ing the milk into the cans described and noting the amount and time 
of rising of the cream, and in this way he can, for all practical pur- 
poses, determine the value of the cows for butter making. 

He next discussed the philosophy of cream rising, noting the effect 
of cold and warm setting.* Milk kept at the temperature at which it 
is drawn from the cow will not throw up the cream, but brought 
down to about 60 degrees will throw up the cream, though slowly ; 
but when reduced to 40 degrees will throw up the cream rapidly, 
And when a can of milk is set in a freezing temperature it will throw 
np all its cream before it freezes. 

He then considered the best medium for preserving the tempera- 
ture in cream rising. If you use air as an agent for tempering the 
milk, it must be exposed to the air, but in water is found the best 
medium, as it is more easily controlled, and keeps a more uniform 
temperature. He next explained his method of setting milk in pails, 
12 inches deep and 13 inches in diameter at top and 11 inches at 
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the bottom, which he sets, when filled with milk, in a tank of water 
in which he puts ice, which he regards as the best method: He said 
that large pans were an improvement, but they were a practical and 
scientific absurdity. 

Then he treated of the structure of the butter globule, discarding 
the theory of the membranous envelope of the globule, and holding 
that the globule is merely held in suspension, and he therefore con- 
demned what he called the " sledge-hammer chum." He advocated 
cold setting, but would not use any method of submerging, which 
he characterized as a humbug, giving his theory for so calling it 

The committee chosen to report oh the samples of butter shown 
reported the exhibit to be excellent, and gave the premiums on the 
numbers which were on the butter, not knowing ihe makers. 



EVENINO SESSION 



was opened by a paper by N. L. Boyden, Esq., of Randolph, on 
laws affecting the rights and liabilities of farmers. 

Mr. Douglas was called up for question and explained how he 
set his milk, which is in pails of size before stated, and are set in 
vats sufficiently deep to allow of water being admitted to a depth a 
little more than the depth of milk. In this tank he uses water which 
he cools with ice, as he has no running water of the proper temper- 
ature. 

He saves by his method two-thirds of the ice over the Cooley, as 
it was two years ago when he knew it — he believed they had made 
some improvement since, which had lessened the amount used. He 
would prefer a stream of water if it could be had, at about 60 de- 
grees ; skims at 36 hours^-milk slightly soui'ed ; keeps his cream at 
least 24 hours, especially if intended for butter for long keeping ; 
uses a barrel chum. Cre^m kept 24 hours will make a Httle more 
butter, and better. White specks are chiefly dried cream ; washes 
the butter, putting in the water when the butter is in particles as 
large as a walnut, and washes in two waters ; saltsjan ounce to the 
pound ; packs directly from the churning in spmce tubs which have 
been soaked, never less than a week. Would have his cows go dry 
not less than two months. 

Prof. Atwater was next called on, who continued the discussion 
of fertilizers, giving his attention to commercial fertilizers, showing 
the results of many experiments made by the fanners the past 
season in the use of them, and enumerating the various sources of 
supply of the several different fertilizing ingredients. 
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AT WEST BAICDOLPH. 

The second day of the Randolph meeting was held in DaBois & 
Gay's fine hall at the West Yilla^fe,and a full meeting was opened at 
the morning session. 

After the announcing of the programme by the superintendent, 
and giving some account of the * method of the work in these meet- 
ings, and the importance of improved methods of ^urming, and es- 
pecially in the dairy, which is perhaps the most important in the 
state, Prof. Atwater gave a talk on feeding stock. 

The best rations for feeding was an important thing to find out ; 
and to make good butter it was necessary to know what good butter 
is made of. He described the composition of different foods for cat- 
tle, and their value for the different) purposes of making muscle, flesh, 
fat, milk, butter, etc., which value is chiefly due to albumoids, carbo- 
hydrates and fats. He sp^ke of the very costly experiments made 
in Germany, which he said cost as much as the seeds which our gov- 
ernment bought for congressmen to send out to the people to make 
them vote for them. (Laughter.) 

After a bountiful lunch furnished by the ladies, 
• 

THE AFTERNOON SESSION 

was called to order at 1 : 45, and President Buckham addressed the 
meeting on •' The education of farmers." Where he has spoken of 
the education of farmers, some one jumps to his feet and asks in 
public, or nudges his neighbor and asks in private, " Are farmers 
such a stupid class that you need to talk so much of their need of 
education I " Not so ; he believed them to be the most intelligent 
of those tilling the soil, except, perhaps, the Scotch, who, he thought, 
more appreciated the value of a higher education than those of New 
England. The Vermont farmer does not fully believe in the higher 
education, which statement he made with considerable reluctance, 
but this statement would not reach those who needed it, for they 
did not attend such meetings as this ; only the more intelligent of 
fitrmers. There was one fitct he had learned in his connection with 
the college. More than half of the scholarships were given to those 
who would say their parents would not help them, though abun- 
dantly able to do so, and related instances of this kind frpm his ex- 
perience. " What is an educated man ? ** Much as he had thought 
of it, it was a question which made it necessary to stop a moment 
and think before answering it It was not necessarily a man who 
had been through college, for one might get through college and 
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not be 80, but they were trying more and more every year to make 
it more difficult ; and many men who had not been to college were 
educated men, but they were generally aware of how much harder 
had been their work in obtaining it than it would have been with bet- 
ter facilities. He bjlievad in an education which would fit the man 
for the duties of his calling, and more. He did not know as he 
could find a better definition than that given by Milton, so long ago : 
" He may be called an educated man who is fitted to perform justly, 
skillfully, magnanimously, all his duties, public and private, in peace 
and war," and the farmer was educated who was fitted to fill well all 
the positions to which he was liable to be called. 

The farmer had miny places to fill ; as a capitalist, as he owned 
his farm and stock ; as a laborer, for he must work his soil, and re- 
lated an instance where a man started at age with $100, and died 
with a fine farm of 800 acres, and $40,030 in United States bonds, 
yet he was not a thoroughly educated man, but he, as a trader, had 
bought cheap and sold high. 

It is certiun that as yet science has done very little for agriculture, 
but agriculture has arrived at the point where the aid of science 
must be had, and imless we help agricultural chemistry, agricultural 
chemistry will not help us. The same is trae of other branches of 
science. The fanner must furnish the scientist with facts as starting 
points. There was a science which bore upon every branch of 
farming. The farmer applies the principles of a score of science-*. 
It is a hopeful sign that farmers were inquiring how they can best 
learn something of chemistry or of insects, and he was receiving 
letters making such inquiries. He should be sorry to think that any 
parent would be jealous of his child, fearing he would know more 
than his father. He hoped the next generation would be wiser and 
better than this. (Applause.) He spoke of the education, more 
than half of all, which was necessary to make the man, beside that 
which fitted him for his caUing, as the man is better than his calling^ 
can possibly be. 

Following President Buckham, Prof. Perkins gave his talk on: 
"Injurious Insects." After Prof. Perkins, J. W. SanbQrn, superin- 
tendent of the college farm at Hanover, was introduced, who spoke= 
of " How to get out of the ruts, or improved methods." He wanted 
larger crops on the same area, and larger areas under cultivation. 
In England 50 per cent of the land was under cultivation, while in 
our own country not more than 20 per cent. Cultivation is fertiliza- 
tion, and the soil of New England is not cultivated enough, though 
it was not enough fertilized. He would keep pigs, which he believed 
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furnished fertilizers at the cheapest rate, except, perhaps, sheep and 
poultry. 

He next gave the results of feeding pigs, and last year at the 
price of grain he could raise his pigs at 5 cents per pound and sold 
them a little more, and this year with com at $20 per ton, he could 
raise pork at 4 cents and s^ll at a little more. To make high 
feeding profitable, well-bred animals must be kept, and the greatest 
profit would be found in feeding young stock. In the first 40 days 
of feeding the young pigs, it required 9 pounds of skim milk to 
make 1 pound growth, in the second 40 days it took 11 pounds, the 
third 40 days it took 15 pounds. In feeding for greatest profit the 
most profitable feed should be used. In feeding middlings about 
20 per cent more growth will be made than if fed with com meal, 
and a ton of middlings will leave $13 worth of manunaJ value, while 
com will leave but $6 worth. 

He next gave account of feeding several lots of steers on straw 
and shorts and on straw and cotton seed meal, and found they 
made as good growth as those kept on good English hay, and of 
3 lots of steers, 1 lot fed on about 20 poimds of cornstalks, and 
cotton seed meal, the second on cornstalks and com meal, and the 
third on good hay, at a cost varying less than $1 each ; and with 
cornstalks and cotton seed meal he got 155 pounds more growth, 
and on those fed on cornstalks and com meal, 100 pounds more 
^owth than on those fed on good English hay at the same cost 
And in feeding the cotton seed meal a fertilizer is left worth 6 times 
as much as that left in feeding com meal. 

Cotton seed meal was more valuable as a fertilizer than the com- 
merciaJ fertilizers in the market, and his neighbors had used bran 
for a fertilizer and thought it cheaper than the commercial fertilizers. 
He believed the time had come when the farmers of New Hampshire 
and Vermont could not afiford to be without chemical fertilizers, and 
he believed it was now a settled question that as good crops could 
be raised with them as with stable manure, but they must be intelli- 
gently purchased, and by that he meant that the chemicals could be 
bought to better advantage than by buying the formulas or manu- 
factured article. He gave an account of the gi'owth of com and po- 
tatoes with profit from the application of chemical fertilizers. He 
did not beheve that they could be profitably used in Vermont to 
raise hay, for the margin was too small, but use them for crops which 
sell at a greater price, as wheat or potatoes, for in the latter about 
75 per cent was water, and. for $9 worth of these chemical manures 
he had got 84 bushels addition of potatoes to the crop, which he 
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was now selling kt 75 cents per bushel. A good crop of clover will 
leave in the roots left in ^e grouni, enough nitrogen to grovv a 
good crop of wheat, wliich was secured out of the reach of the roots 
of the wheat, and made it available for the succeeding crop. A large 
increase of crops could be secured by a system of rotation of crops, 
and with a not greater exhaustion of the soil For potatoes he 
would buy nitrate of soda and pohsphoric acid, which had proved 
so successful in his experiments. 

EVENZNG SESSION 

was opened by remarks by Mr. Douglas, and followed by a quiz, in 
which the following was given in reply : He found very little trouble 
in getting pure water for use with butter, and not much trouble in 
getting good salt — uses the Ashton factory filled salt If butter is 
poor, neither salt nor salt-petre will save it Cows are adapted to 
different uses ; some for milk, some for cheese, and some for butter, 
and he detailed his methods of determining the value of his cows 
for these purposes, as was reported in talk at the Center. 

Mr. Nutting described a coloring matter he had prepared from 
carrots, by expressing the juice, and preserving it with granulated 
BUgar. 

Mr. Tinkham spoke briefly of the diseases of dairy cows, which 
bad changed in type from the time when it took two cows to make a 
shadow in a bright spring day ; then they were such as were induced 
by weakness, now they were those incident to a higher keeping. One 
of the most common diseases among good cows was that known as 
milk fever, which he believed might be cured by early and free bleed- 
ing. Bleed freely and rapidly to the amount of two-thirds a pailful. 
Don't allow the blood to nm on the ground, but catch it and know 
bow much you have taken. In case of any trouble threatening in- 
flammation bleeding will be found beneficial. Milk fever could gen- 
erally be prevented by care not to feed too high before dropping of 
the calf. 

Professors Atwater and Sanborn took the platform to answer 
questions, and mostly on feeding. Mr. Sanborn would not feed bran 
to milch cows, and could make more and better butter from com 
meal than from any other food, peas and oats excepted. Professor 
Atwater said that he believed that in fifty years the fish pomace of 
the Menhaden fisheries will be one of the most valued foods for 
stock. 

Mr. O'Connell, member of the farmers' club, read an essay on 
"How to improve the fertility of our soils," which he answered by 
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advocating the saving and housing manure, and generous feeding of 
the stock and the application of the manures in a green state. The 
best fertilizers to buy are com and wheat bran. 

The supeiintendent thanked the ladies who had furnished the 
lunch for their hearty co-operation, and spoke of the success of the 
meeting, when the meeting closed, and in point of numbers and in- 
terest the most successful one held in the state. 



RUTLAND MEETING. 

The fcirmers' meeting for Rutland convened at Village Hall at 2 
o'clock p. M., and was called to order by Henry Clark, Esq., who 
stated the purposes of the meeting and the success of those held in 
the country. 

J. H. Mead, Esq., was chosen chairman, and on taking the chair 
spoke of the work of the old board of agriculture, of which he was 
a member, and was glad its mantle had fallen on worthy shoulders . 
The benefits of these farmers' meetings were plainly seen. 

Col. Mead was called by the chairman and made remarks on the 
necessity of more knowledge in form matters, of more education, and 
in the direction of our occupation. 

Dr. Cressy was the next speaker, and made some general remarks 
on the harmony seen in this meeting, where were working harmoni- 
ously the superintendent of agricultural affairs, the president and 
secretary of the dairymen's association, the state agricultural society, 
the state agricultural college, the Rutland county society, all in uni- 
son, and he thought it portended the agricultural millennium. Here 
we think the doctor got off his nest. He is a professor of veterinary 
science, but he discussed the methods of increasing the grass crop, 
of fertilizers, etc., etc., and we believe he would have done himself 
and the subject more justice if he had confined his remarks to his 
specialty. After a time he took up breeding, and condemned in-and- 
in breeding, and breeding for special bumps and cushions of fat on 
the Short-horns, or for richness of product in the Jersey, but for 
general health and constitution. 

Hon. E. D. Mason, president of the dairymen's association, was 
the next speaker, and briefly reviewed the work done in agriculture 
for the last ten years, and he thought the result was cheering. He 
next spoke of his visit at the international dairy fair in New York, 
and expressed his belief that if Vermont had made such an exhibit 
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as she might have done, she would have taken three-quarters of the 
prizes offered, including the $250 prize in gold offered by the Hig- 
gins' salt company. He spoke of the value of looking up customers 
for one's products, and the difference in prices realized was some- 
times due to the difference in customers more than in goods, and he 
thought as good butter was sold at 36 or 40 cents as was sold at 
any price. He replied to questions. Cows were often injured and 
their product lessened by driving with dogs ; care and gentleness 
vnil pay ; believes it cheaper to make fertilizers than to buy com- 
mercial manures, which he believes to be a stimulant for land rather 
than a food. The fluid portions of manure are worth as much as 
the solids, and 9-10 of the farmers lose 9-10 of that. Good bams 
are necessary for good farming, and a good bam has a good cellar. 
He top dresses his land for grass, harrows in his manure for crops, 
feeds sweet com for soiling crop, cats it and lets it stand 24 hours 
before feeding. There are many other ways op an for profitable 
iarming ; in raising poultry, which can be raised pound for pound as 
cheaply as pork, and sells for tmce as much ; in raising mutton 
sheep, and selling the lambs ; and many others which must be de- 
termined by the location or taste of the miser. 

After Mr. Mason, the meeting adjourned till evening. 

The evening session was taken by a talk on farm bams by 
Mr. Tinkham, on the diseases of cattle by Professor Cressy, and by 
Col. Mead on improvement of the farm. The meeting was not" so 
well attended as meetings in smaller towns, which may be given as 
a rula The smallest meetings of the winter have been at Woodstock, 
Hutland and St. Johnsbury. 



MEETING AT SUTTON. 

The state supeiintendent held a meeting at Sutton on the after- 
noon and evening of Monday, February 17th, and it was organized 
by choice of H. A. Blake, president, and John Oidway, secretary, 
and Nathan Way, C. W. Willey and L. C. Gilman a committee on 
programme. The first subject discussed was the daiiy interest, 
which was paiiicipated in by several gentlemen present, but as we 
were not present till the close of the meeting cannot report the dis- 
cussion. 

EVENING SESSION. 

The meeting was opened by a talk by the superintendent on fer- 
tilizers, — ^what is needed and how to get it. He spoke of the various 
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chemical fertilizers, and was not sure that any one was as cheap as> 
they should be, but it was equally true some were much cheaper 
than others. Farmers often know better than they do, and if they^ 
will this year try experiments in fertilization they will secure good 
results. He spoke of the benefit he had derived from the use of ' 
good muck in connection with his stable manure. We must carry 
on our farms more with a view of permanent profit than for present 

results. 

Mr. Willey inquired how he composted the muck and manui*e. 

Ans. — Draw it out in autumn, and let it lie till April, when it wa» 
mixed in May with manure and applied. 

Mr. Way said there was plenty of muck in the cedar swamps, and 
he never knew a load drawn out and treated in any way — warmed 
up with lime or treated in any other way — that was worth a cent. 
The muck which was valuable was where hard wood leaves and 
brush have accumulated and decayed in the course of years. 

How to dissolve bones in ashes was discussed, and Mr. Way^ 
said lye from wood ashes boiled down, and the bones boiled in it 
would accomplish that result. 

Mr. Tinkham spoke of the experiments tried with fertilizer sent 
out by the agricultural college, which seemed to indicate that it was 
chiefly potash and phosphoric acid, and that nitrogen was rarely 
lacking, following which he spoke of the so often-heard remark^ 
" keep the boys on the farm." Yes, by all means, if he wants ta 
stay. If his bent is decidedly in another direction, don't force him 
to stay and become a poor farmer, with no heart in his wolrk, instead 
of a good mechanic or engineer. On the contrary, do not drive 
them from home by drudgery, by hard work and no pay, by cheer- 
less homes, unlighted by pleasant surroundings, by books, papers, 
pictures, by flowers and gai-dens, by pleasant social intercourse, by 
some little plot of his own to plant, or calf to tend, and then don't 
sell it and use the money, and tell him that he may have another. 
Such a course will outrage every sense of justice and right a boy 
may have, and takes from him all heart for his work. Vermont has 
no need to be ashamed of her children in other states ; their record 
is an honor to their native home and a benefit to the home of their 
adoption. Then make home pleasant ; educate them to fit them for 
any station ; then let them choose their occupation according to 
their natural tastes. 

A gentleman questioned the superintendent on the cost of the 
fertilizers used in raising the plants as shown in his charts. 

He could not say what it would cost the chemist to produce them. 
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all. It will be safe to assume that the soil and air and water will 
contain all the necessary elements for plant growth except potash^ 
nitrogen and phosphoric acid. The cost of these may be ascertained 
in the markets. 

He asked again if it would pay him to buy chemical fertilizers to 
use on his farm. 

Ans. — Can't tell what will pay you — ^it will pay me. 

Q. — ^At the market price of chemical fertiHzers, how much is ma- 
nure worth per cord ? 

Ans. — That will depend on the manure. That saved carefully 
«nder cover is worth much more than that thrown out under the 
eaves of the bam and leached by the rains, and the covered manures 
will be almost as much affected by the feed of the animals making it. 

Q.— What conmiercial fertilizers would you recommend ! 

Ans. — ^The kind best fitted to your soil, and which will give you 
the most profit. 

After more discussion on fertilizers, and the relating experiments 
with the success or failure of the various commercial fertilizers, 
which seem to be running in sharp rivalry in this vicinity, the meet^ 
ing adjourned. 



LYNDON MEETING. 

The farmers' meeting at Lyndon, called to meet the superinten- 
dent of agriculture, was called to order in Chase Hall, at 1 o'clock, 
p. M., on Tuesday, the ISth instant, and was organized by choice of 
Qeorge Ranney, Esq., president, Mr. Pierce, secretary, E. P. Allen 
and Bradley Ingalls, committee. 

The day was stormy, and the attendance was not as large as at 
many meetings held in the state, but there was a fair number pres- 
ent, and a novelty of the meeting was that of the thirty or forty 
women present, with bonnets off, and all busy with their knitting as 
a honey bee qu a clover blossom. 

The meeting was opened by music from the choir, after which the 
superintendent made a few introductory remarks, on the needs of 
agriculture at the present day — ^the wants of the soil, and improve- 
ment in methods. 

Mr. E. P. Allen read a paper — "Vermont and her farms." 

After some discussion of Mr. Allen's paper, Mr. Kennerson of 
Peacham spoke of feeding, and against feeding too much concen- 
trated food, and related an instance where a yoke of cattle were so 
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higfhly fed as to injure their growth. He would feed shorts with 
meal and both with hay. He advocated feeding meal, and raising 
com rather than buying it, and thought that it could be raised at 
less than 50 cents per bushel, and related his experience in raising 
com, where he raised 140 bushels of ears of com on an old, worn 
out mowing, by the addition of 500 pounds of Bradley's phosphates 
alone. He planted 3 1-2 feet apart in the rows, and the kernels 6 
inches apart. He thinks he gets larger crops so, and that they sure 
more easily cultivated. 

Dr. Drew related his experience in feeding straw to his horses 
and cattle with profit with their grain, and he now bought all the 
straw he could at $4.50 or $6 per ton, and used all he could raise. 

Mr. Brown stated his experience in feeding grain hay; that is, 
grain cut when just coming into the blow, and he had kept 8 cattle 
and 2 horses on the fodder grown on 3 1-4 acres, with the straw from 
1 acre of wheat, and 3-4 of an acre of com fodder, and had now a 
large pile of fodder left, which is cheaper than most are keeping 
their stock. He had used leached ashes, and to them he had attrib- 
uted much of his success in his. crops, and the effects of their appli- 
cation could be seen 10 years after they were applied. 

Mr. Allen supported Mr. Brown's views, while others dissented, 
though ashes seemed to come out ahead. 

EVENING SESSION. 

In this session a lively discussion was had, in which pirt was 
taken by a large number of those present, on the best methods of 
applying manures, the profits of commercial manures as compared 
with stable manures and with each other. 

There are more fertilizers of the commercial sort used in this 
locality than any other we have visited, and the agents of various 
brands have stirred up quite an interest on the subject, for and 
against their use, and each others' wares. 

In no meeting has there been more interest, or more free and full 
discussion of the topics presented. 
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